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WOMEN AND K-12 SCIENCE AN1> 
MATHEMATICS EDUCATION 



TUESDAY, JUNE 28, 1994 

House of Representatives, 
Committee on Science, Space, and Technology, 

Subcommittee on Energy, 

Washington, D.C. 

The subcommittee met, pursuant to call, at 1:30 p.m. in Room 
2325, Raybxim House Office Building, Hon. Manlyn Lloyd [chair- 
man of the subcommittee] presiding. 

Mrs. Lloyd. Good afternoon, ladies and gentlemen. The sub- 
committee will come to order. 

Without objection, and I don't think there is anyone here to ob- 
ject, I would ask unanimous consent that today's proceedmgs be 
covered by the media. . r 

As most of you know, this hearing is the second an a series ot 
hearings to be held bv this subcommittee on the subject of ''Women 
in Science and in Technology." i . . 

The focus of today's hearing is on the issues of gender bias in 
precoUege science and mathematics education. 

Our first hearing was on May 12th and it focused on career op- 
tions for women in science and engineering. It was based on the 
data that although women comprise 45 percent of the U.S. 
workforce they account for only 16 percent of employed scientists 
and about 18 percent of the employed engineers. 

But today's hearings get back to the roots of the problem, to the 
reason why there are so few women in our technical workforce. The 
root of the problem can be traced all the way back to kindergarten 
and through the precoUege education process, and that is why we 
are here today to focus on this issue. 

We do have reasons that we are certainly going to consider 
today, research findings, and I do ask unanimous consent that my 
statement, my complete statement be made a part of the record. 
(The prepared statements of Mrs. Lloyd and Ms. Eshoo follow:] 
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THE HONORABLE MAMLYN LLOYD 
\ OPENING STATEMENT 

A \ "WOMEN AND K-12 SCIENCE AND MATHEMATICS EDUCATION" 

JUNE2S, 1994 

\ 
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Good afternoon. The Subcommittee will come to onler. I would like to ask unanimous 
consent that today's proceedings be covered by the medU. Without objection, so ordered. 

This hearing is the second in a series of hearings to be held by the Subcommittee on the 
subject of Women in Science and Technology. The focus of today's hearing is on issues of 
gender bias in pre-coUege science and mathematics education. 

Our first hearing, on May 1 2th, focused on Career Options for Women in Science and 
Engineering, and was based on the data that, although women comprise 45% of the U.S. 
workforce, they account for only 16% of employed scientists and engineers. 

Today's hearing gets back to the roots of the problem - to the reasons why there arc so 
few women in our technical workforce. The root of this problem can be traced aU the way back 
to kindergarten aitd throughout the pre-coUege education process, and that is why we arc here 
today -- to focus on this issue. 

Here are. some of the research fmdings that will be discussed by our witnesses today: 

• Teachers call on boys twice as often as they call on girls in math and science 
classes. 



When teachers call on boys, they tend to ask them how they got an answer or 
challenge them to find the correct answer. Giris tend to simply be praised if they 
get the right answer or corrected if they have the wrong answer. 

In coeducational group activities, boys tend to be the ones to run the equipment, 
leaving girls to record data or write up the results. One study found that by third 
grade, 51 % of boys and 37% of giris had used microscopes. . 

Seventh grade boys and girls performed equally weU in math and science classes, 
but girls consistently underestimated their abilities. Girls tend to lose confidence 
in their abilities ijeffiis any differences are measured in tenns of achievement. 

In elementary school, 31 % of giris believe that they are good at math; by middle 
school that number drops to 18%. 
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• The same percentage of girls and boys can be found in math classes up to the 
level of calculus; calculus is taken by 7.6% of boys and 4.7% of girls. 

• Of those students who have taken both physics and calculus in high school, 64% 
of the boys and only 19% of the girls plan to major in science or engineering in 
college. 

These gender issues in our elementary and middle schools stand at the entrance to a 
school- workforce pipeline that is losing women at every step along the way. Given these 
research findings, it should come as no surprise that women receive only 30% of bachelor's 
degrees in science and engineering fields, account for only 16% of employed scientists and 
engineers, and make up only 7% of tenured faculty in scientific fields. We are losing girls at 
every step along the way, and we can't aliow this to continue. 

When we shortchange our girls, we are compromising ons-half of the human potential 
of our nation. The United States needs a technically literate, well-educated work force to ensure 
our economic development. The job market has fewer and fewer decently paid openings for the 
unskilled. Job seekers need skills in science, mathematics, and technology - subjects girls are 
still being told are not suitable for them. 

The first panel of witnesses at today's hearing will present the most recent data on the 
achievement, participation, and treatment of girls in math and scienc** classes at the elementary 
and secondary school levels, and then use this data as a basis to suggest ways to improve our 
educational Systran. The witnesses will be Susan McGee Bailey, Ph.D., Executive Director of 
the Center for Research on Women at Wellesley College in Massachusetts, and Jane Butler 
Kahle, Ph.D., Condit Professor of Science Education at Miami University, and Chair of the 
Congressionally mandated National Science Foundation (NSF) Committee on Equal 
Opportunities in Science and Engineering. Dr. Bailey served as the project director and 
principal author of the 1992 report, "How Schools Shortchange Giris - A Study of Major 
Finding on Girls and Education", a report prepared under contract from the American 
Association of University Women Educational Foundation to review all the available research 
on the subject of girls in school. Dr. Kahle has edited two books on the subject of women in 
science and technology: Double Dilemma: Minorities and Women in Scien ce Education and 
Women in Science: A View from the Field . 

The second panel of witnesses will focus on strategies and programs to increase gender 
equity, including both programs to provide increased math and science exposure directly to 
female students and strategies to prov training to teachers, parents, and guidance counselors. 
Witnesses on this panel will include Shiricy Malcom. Ph.D., Head of the Directorate for 
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Education and Human Resources Program at the American Association for the Advancement of 
Science (AAAS), who will speak about the program "Girls and Science; Linkages for the 
Future," run by AAAS in cooperation with the Girl Scouts; Richard E. Stephens, Director of 
the Office of University and Science Education Program at the U.S. Department of Energy 
(DOE), who will discuss precollege science education programs ftinded by DOE; Jane Stutsman, 
Ph.D. . Deputy Assistant Director of the Directorate of Education and Human Resources at NSF, 
who will discuss precollege science programs ftinded by NSF; Stacy Kass, the Director of 
Careers and Life Planning at Giris, Incorporated, who will testify about that group's program, 
"Operation SMART;" and Dr. Rebecca Failor, Past President of the Math/Science Network, 
who will discuss the "Expanding Your Horizons" Program, a program to encourage the 
participation of young women in mathematics and science. 
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Testimony of Anna G. Eshoo 
before the House Energy Subcommittee 
June 28, 1994 

•Thank you, Chairwoman Lloyd. I am pleased 
to be part of today's subcommittee hearing on 
the status of science and math education for 
young women. 

•This is the second in a two-part hearing on the 
role of women in science. Although not a 
member of the Energy Subcommittee, I have a 
special interest in this issue and thank 
Chairwoman Lloyd for her invitation to join 
these proceedings. 

1 
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•I also want to welcome the distinguished 
members of the panels appearing before us 
today. It is rare to have six women testifying 
together before a Congressional committee. It 
is rarer still to have them testify on science and 
technology issues. I appreciate all of you 
appearing today and look forward to hearing 
your comments. You are all pioneers and you 
should be acknowledged as such. 

•Gender equity is a problem plaguing America's 
science and mathematic infrastructure. 
Although making up 50% of the workforce, 
women constitute only 16% of employed 
scientists and &^ of employed engineers in the 
U.S. 
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•The bias against women in science begins 
early. Studies show that math and science 
teachers offer more attention to young men than 
young women. Young girls are not encouraged 
and noi provided with adequate assistance. 
Studies show that as a result, many young 
women fall behind in their homework and 
achieve lower grades. As confirmed by recent 
reports, a lack of preparation and proficiency in 
mathematics is the single most important barrier 
keeping women from careers in engineering. 

•The results of this system are predictable. 
Female students who receive less encouragement 
and less experience exert lower academic self- 
esteem and are less likely to pursue careers in 
math and science. 



8 

•This system must change. Our young women 
need a new formula for success, not an old 
formula for failure. They need to hear again 
and again that they can and should aspire to 
careers in science^ and we in the Congress must 
help make their dreams come true. 

•If, as a nation, we choose to pass over reforms 
which could provide young women opportunities 
in science and mathematics, we run the risk of 
losing one-half of our human potential and 
jeopardize the future competitiveness of our 
nation. 



9 

•I look forward to the testimony of the panelists 
today. And again, I thank you all for your 
important work. You are all profiles of 
tremendous success and you are our trail-blazers 
in your critical professions. 
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Mrs. Lloyd. But I am excited about our witnesses today because 
they will present the most recent data on the achievement, partici- 
pation and treatment of girls in math and science classes at the el- 
ementary and secondary school levels. 

Our first panel includes Dr. Susan McGee Bailey, Executive Di- 
rector of the Center for Research on Women at Wellesley College 
m Massachusetts; Dr. Jane Butler Kahle, Professor of Science Edu- 
cation at Miami University, and she is chair of the congressionally 
mandated NSF Committee on Equal Opportunities in Science and 
Engineering. 

• We will welcome our second panel after we hear from these dis- 
tinguished ladies. Ladies, you may summarize as you wish and 
your entire statement will be made a part of the record. Thank you 
so much for being here. 
Dr. Bailey, will you be our lead witness? 

STATEMENTS OF SUSAN McGEE BAILEY, Ph.D., EXECUTrSHE DI- 
RECTOR, CENTER FOR RESEARCH ON WOMEN, WELLESLEY 
COLLEGE, WELLESLEY, MASSACHUSETTS; AND JANE BUT- 
LER KAHLE, Ph.D., CONDIT PROFESSOR OF SCIENCE EDU- 
CATION, MIAMI UNIVERSITY, OXFORD, OHIO 

Ms. Bailey. Madam Chair, thank you for the invitation to speak 
before the subcommittee today. I believe we are probably all in 
total agreement that we need in this era of technological advances, 
environmental crises and economic uncertainties a sound and solid 
education in math and science for all our students. 

There are particular problems for girls and women in the 
sciences, and it is those issues that I will talk about today. 

When we were putting the finishing touches on the report ''How 
Schools Shortchange Girls," two and a half years ago, I remember 
feeling a sense of deja vu because we were definitely able to note 
progress and positive gains in that report. And for that report we 
reviewed over 1300 research studies, journal articles and books on 
the participation, the achievement and the treatment of girls and 
boys in schools. 

But we still found a persistent set of inequities and stubborn in- 
equalities, and this was 20 years after the passage of Title IX of 
the Education Amendments of 1972. So we can take hope from the 
progress that has been made by women and men who have pushed 
so hard for changes, but we still have a long way to go. 

And there are two points that I would like to make before I begin 
a specific discussion of math and science that I think set the con- 
text in terms of our elementary and secondary school system. 

One of the things that we did was to review 35 of the major re- 
ports on education reform. We started with "A Nation at Risk'' in 
1983 and we finished with "An Unfinished Agenda: A New Vision 
foj'^Child Development and Education,'* which was published in 

We were looking for recommendations, data, and discussion of 
girls in education reform. We found almost nothing. Only one re- 
port made a specific mention of Title IX and that notable lack of 
attention to full and genuine equality for girls and women in the 
remaining 34 reports wasn^t a very auspicious beginning for our 
work. 
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We also looked at data on the representation of women in posi- 
tions of educational leadership, and in chart 1, that we will put up 
here on the overhead, we can see that women are far from equally 
represented among school principals and superintendents, even 
though elementary and secondary education is* widely considered a 
woman's profession. 

In 1992, women held 85 percent of all elementary school teaching 
positions and 55 percent of all high school faculty positions. I don*t 
believe that men are any less interested in the education of girls 
than women are in the education of boys. People who enter teach- 
inn enter because they care about children. But I believe that we 
have to consider the subtle messages that such a sex division in 
leadership in education sends to students. 

With this context in mind, I will talk briefly about niath and 
science. I believe that nowhere, with the possible exception of 
sports, are the gains girls and women have made as clear as in the 
area of elementary and secondary school mathematics. That is the 
good news. 

The problems remain but there is real progress. But we still have 
these frustrating and persistent barriers in careers in the physical 
sciences and engineering for women. If we look at the data in 
terms of where women are and where girls are in math and science 
at the elementary school it is important to note at the beginning 
that there is very little information that allows us to look at racial, 
ethnic group, sex and socioeconomic status at the same time. So we 
can talk about and compare girls and boys in each of those groups, 
but we cannot compare across gioups, and we need more data. 

So, the data that I am talking about today is limited in the sense 
that it doesn't allow a full comparison. There are still wide gaps 
in math and science achievement between white students and stu- 
dents of color, between lower socioeconomic students and higher so- 
cioeconomic students. 

But the good nev/s, the gender gap in math has definitely de- 
creased. But, and theie is always a '1)ut," there are still gaps and 
they have to do with the more academically select and higher cog- 
nitive levels. That when you move to that level you find that there 
is a widening gap between girls and boys. 

Sex differences in tests of spatial skills are also declining, and 
one large study found that girls and boys gained equally from in- 
struction in spatial visualization skills despite initial differences fa- 
voring boys. I think it is very important to note this progress be- 
cause I think it puts to rest what I think was a jcurnalistic inven- 
tion that there was some sort of math gene. 

Genes don't change that fast. If we can make this much progress 
in 10 or 20 years, we can clearly see that the effort that we put 
into this matters, that it does make a difference, that obviously the 
majority of girls are as capable as the majority of boys. What they 
need and deserve is encouragement and opportunity. 

I think most of the improvement in math is due to math course- 
taking patterns. Girls and boys are taking roughly equal numbers 
of math courses. But, and the same old ''but" again, it is up to cal- 
culus. When you look at calculus, more boys are taking calculus 
than are girls. 
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When you look at science course-taking patterns, you also see 
that girls simply are not enrolled in physics, so that what is hap- 
pening is that girls are leaving high school less well prepared for 
careers in the physical sciences and engineering than are boys. 
They haven't taken the courses. 

Even when they have taken courses— and I am going to skip here 
and not use my second chart because I know our time is short. I 
am going to talk about the fact that even when students have 
taken courses in math, in science, in physics, in calculus, and you 
ask them about their career plans — and this would be the fourth 
chart— you see that less than 20 percent of the girls are seriously 
considering a career in science and engineering, but over two-thirds 
of the boys are. 

Why these differences? Why are girls not taking the courses? 
Why are they not thinking about these things? 

I think that one of the things that it is important to remember 
is that as girls and boys grow they have different experiences in 
science. We reported on how girls— how schools shortchanged girls. 
That girls are more apt to be exposed to biology-related activities 
and less apt to engage in mechanical and electrical activities, mir- 
roring a course-taking pattern in the sciences that finds girls tak- 
ing more biology courses but less of the advanced chemistry and 
not very much of the physics. 

Furthermore, there are research studies that reveal a tendency, 
beginning at the preschool level, for schools to choose classroom ac- 
tivities that will appeal to boys' interests and to select presentation 
formats in v/hich boys excel or are encouraged more than are girls. 

For example, when researchers looked at lecture versus labora- 
tory classes they found that in lecture classes teachers asked males 
academically related questions about 80 percent more often than 
they questioned females. The patterns were more mixed in labora- 
tory classes, but in most of our science courses today in high school 
we find that lectures are the more common form of instruction. 

Another study of science classes found that when teachers need- 
ed assistance in carrying out a demonstration 79 percent of the 
demonstrations were carried out by boys. Science classrooms are 
often dominated — 

Mrs. Lloyd. Did the girls keep the records? 

Ms. Bailey. The girls keep the records. Yes, I guess that would 
be the usual role. 

I believe that science classrooms are dominated often by boys be- 
cause they have more extensive out-of-school experience and famili- 
arity with things. But I think we also have to look at the research 
that indicates that classrooms are more apt to be dominated by 
boys because boys often tend to dominate classrooms in general. 

After the report came out, Garry Trudeau did a series of comic 
strips, and in one of them a mother is putting her daughter to bed 
and she asks her daughter, "How was school?" And she says 
Okay, except I never get to say anything." 

The mother is very worried about this. She said, "What do you 
mean?" And she said, "Well, the teacher just calls on the boys." 

So, the mother thinks about it and she says, "Well, I better go 
into school and have a little talk with her." And there is a slight 
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pause and then a horrified look on the daughter's face, and she 
says, ''Oh, moix), she will never call on you. Send daddy/' 

And I believe that the evidence is quite clear. Research studies 
done in a variety of settings by different research teams over the 
last 20 years all indicate that on average and in most classrooms 
boys get more of a teacher's time and attention than girls do. 

Nov^, most teachers, and as a former teacher I fall into this 
group, will tell you that that is because boys demand more atten- 
tion. But it is more than that. 

Part of the problem is traditional assumptions that we all hold 
about sex roles and appropriate roles for girls and boys. We all 
know girls are listening. We all know they are taking the notes. We 
all know that they will do a good job at the end of the year and 
get a good grade, so there is nothing to wony about. 

But, if we expect girls to be active participants in the sciences, 
in business and in politics, we have to encourage and expect them 
to do more than be good listeners. And furthermore, I think that 
if we value listening skills, and I think we do, then it is definitely 
unfair not to provide more opportunities for boys to listen. And I 
think that is something that we need to worry about in our class- 
rooms. 

I think another issue is that we need to think about the v,ays 
boys treat girls in schools. I don't think that is a factor that can 
any longer be overlooked or joked away when we look at factors af- 
fecting girls' participation and achievement in school. 

Sexual harassment is, unfortunately, all too alive and well in our 
Nation's schools and it is preventing girls from full participation in 
educational programs. I believe that when we ignore sexist behav- 
ior in our schools we prepare students for it in the workplace. 

We send a terrible message to both girls and boys. The message 
to girls You need to get used to this. The message to boys, This 
is how real men behave. And tk y are messages that are demean- 
ing and insulting to women and to men, and they feed exaggerated 
sex role stereotypes. 

And to get to the bottom of the issue of why we don't have more 
women in the physical sciences and engineering, I think that sex 
role stereotypes and expectations that go along with that play a 
very significant role. 

One of the things that I think we need to do to address the prob- 
lem is to find ways to break some of the sex role stereotypes and 
expectations to bring people into the classroom to show both girls 
and boys that women as well as men can be scientists. That people 
of different racial and ethnic groups as well as just white men can 
be scientists. 

I think we need to look at our textbooks. We have made a lot of 
progress in textbooks, but textbooks still send a message that this 
is what we consider the appropriate role and the appropriate job 
and the appropriate career for girls and boys. Even the newest 
textbooks aren't terrific, and not all schools can buy the newest 
textbooks. And some of these same stereotypes are also being 
played out in the software and the computer games that kids are 
playing today. They all play into this same gender stereotyping and 
sex role stereotyping. 
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We looked before at the positions of leadership in education, 
principals and superintendents. But J think it is interesting to look 
at the number of teachers and the sex of the teachers who are 
teaching math. That is the last overhead that I have. 

And here again it plays out. We find more men, even though, as 
you remember, I stated that men were in the minority in terms of 
teaching positions in elementary and secondary education, in gen- 
eral they are in the majority of those who are teaching in our 
science and mathematics classrooms. And, of course, it is a vicious 
cycle, and we have to intervene at some point. But that again feeds 
into the stereotype of what girls should study and do, what boys 
should study and do. 

And I think that I should end at this point. As you iuiow from 
my testimony, written testimony, I have several other charts and 
lots more statistics. But everyone can read that or we can talk 
about it later. 

[The prepijred statement of Ms. Bailey follows:] 
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June 2S. 1994 

. Susan McGcc Bailey, Ph.D. 

Executive Director 
Center for Research on Women 

Wellesley College 

Madam Chair, thank you for your invitation to speak before the Subcommittee 
today on a topic I believe is crucial lo our national future. In an era of rapid 
technological advances, environmental crises and economic uncertainties, an excellent 
education, including education in ihe sciences and mathematics, for all our students, boys 
and girls from every socio-economic level and all racial, ethnic and cultural backgrounds 
is critical. We have a long way to go to achieve this goal and the particular educational 
problems confronting girLs and women in the sciences are one of the barriers to progffjtt. 
It is these issues I will address today. 

\ 

When we were putting the finishing touches on the report Hr>w Schools 
Shortchange Girls two and a half years ago I remember feeling a sense of deja vu. 
While we definitely were able to note progress and positive gains in that report which / 
reviewed over 1300 research reports, journal articles and books on the participation, 
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achievement and treatment of girls and boys in schools, tbe overall picture wa- one of 



elementary and secondary schools. This was almost 20 years after the passage of Title 
IX of the Education Amendments of 1972 which forbids discrimination on the basis of 
sex in educational programs receiving federal funds. One minute I took hope from the 
cleai' difference made by women and men who pushed hard for changes and the next V 
was discouraged by tbe long way we still have to go. 

Before turning specifically to the data on mathematics and science, there are two 
pieces of more general iriformation that may help to set the context for our discussion. 
As we began work for the AAUW Educational Foundation on the status of girl* in U^. 
public elementary and seconuary schools we reviewed 35 of the major natiocal reports 
on education reform starting with A Nation at Risk in 1983 and concluding with 
Unfinished Agenda: A New Vk\on fnr Child Development and Education published in 
1991. We were looking for recommendations, data and discussion of girls in schools. 
We found almost nothing. Only one of the 35 reports we reviewed made a specific 
mention of Title IX- Barriers to Excellence: Our Children at Risk (1985) called for 
greater attention to equal educational opportunities for girls and young women as part of 
the reform and restructuring of America's schools. The noublc lack of attention to full 
and genuine educational equity for girls and women in the remaining 34 reports was not 
an auspicious beginning for our work. ' 



persistent inequities and stubborn inequalities for girls and boys in our nation's 
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Chart 1 



School SupeHntendents 
and Principals (1990) 



95^% 
Total Male 




Principals 



Superintendents 



Qraph excludes atates that do not report data by sex and race. 

Source: Women and Minorities In School Administration: 

Facts and Figures AmeHcan Aseociation of School Admlnlstratora^ 
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I do not believe that men are wiy lifi iiitarested In. the education of girls than 
women are in the education of boys. Moit people who enter teaching do «o became 
they car« f»bout children. But I do believe that we must consider the subtle messages 
such a marlccd sex irvision in leadership sends to students. The absence of sex and 
gender equity cooeiderations as we think about the restructuring of education cannot 
continue.^ Oander equity must be a basic ingredient m every phase of our education 
reform efforts. So far this has not been the esse. 

With this Gontexi in niin4 1 wilt move now to a more specific focus on 
mathemaiics and science. 

No where, with the possible exception of sports, are the gains girls ^ind women 
have made as clear as in the area of elementary imd sccondaiy school maiheitmtics. 
Problems of course remain, but there is real progress. And no where do the barriers 
appear to be so frustratingly persistent as in careers in the physical sciences and 
engineering for women. For decades we have discussed the necessity, both in terms of 
strategic national economic and security needs as well as on the basis of equity and 
fairness, to open up career opportunities for women in science and engineering. Today 



' The terms sex and gander are often used interchungoably. In this paper sex is used 
when rcferrin,'^ to individuals us, biologically female or male, and gender when also , 
referring to differing sets of expectations and limitations imposed on people simply 
becauMJ they are female or male. 
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45% of our national labor force is female but still only 16% of the sdcntisis and 8% of 
the engineers are female. 

What 1 would like to do this afternoon is review some of the research on the 
achievement, participation and trcatme. '. of girls at the elementary and secondary level 
in sdcncc and math, talk briefly about data that indicates how young girls view science' 
and then focus on some steps we can take to address the problems at an early stage. 
Work at the university level to retain women in science courses and engineering 
programs is critically important but it is not sufficient 

As I discuss this data you wili note the lack of information on various groups of 
girls. One of the most difficult problems wc ran into as we worked on How Schools 
Shortchanyft Girls was the absence of data that looked at sex» racc/cthnicity and socio- 
economic (SES) class simultaneously. One can compare smdents on these individual 
variables but very few studies allow three-way or even two-way comparisons. Assuming 
all giHs are the same is no better than assuming all studerus are the same; we need much 
mere attention to sex and racc/cthnicity and class in our educational research and 
reporting efforts. Obviously all arc factors affecting participation in the sciences. 

The overall g»p in science and math achievement between white students and 
students of color remains "cry large, African American and hispanic students arc afiioit 
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twice OS likely to be in remedial math classes as are white student^ and low SES 
students are more tban twice as likely as high SES students tu be in remedial math* 
Furthermore, the National Center for Education Statistics reports that 50% of high 
income students take algebra and advanced mathematics classes, but that only 28% of 
middle income students and 15% of low income students are in these classes. What we ' 
need to look at with particular care is how jrirls are fairing compared to boys in these 
groups but the data iire extremely sparse. -> 



Let's look first at the good news. Sex differences in mathematics achievement arc 
small and declining. Recent meta-analyses have found only small differences in female^' 
and male performance in mathematics. Furthermore, meta-anaJyses comparing recent ' 
research with studies done in the WCXs indicate a significant decline in sex differences 
(Friedman. 1989; Hyde, Fcnncma & Lamon, 1990). 



But, and unfortunately there is always a but«.sex differences in mathematics do 
exist. They are related to the age of the sample, how academically selective it is, and 
which cognitive level the test is tapping. For example, no sex differences were found in 
the problem-soWing ability of eiementary-and middle-school girls and boys, but moderate 
to small differences favoring males emerged in high school (Mullis. 1991). 
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Larger differences are found at the higher academic and cognitive levels. One 
study revealed that nearly all differences in math performance between girls and boys at 
ages eleven and fifteen could be accounted for by differences among those scoring in the 
top 10-20 percent, with boys more often in the top-scoring groups (Stockard & WooU, 
1984). Here the most recent news is very unsettling for the only place where the math 
"gender gap" is wUUning is among top 5;conag students in Kth grade. Furthermore, wbile: 
.sex differences on the SAT-Malh have decreased, they are still large. . /■ 

4' 

■<i. 

Sex differences in tests of spatial skills are aLso declining. One large study founds 
that girls and boys gained equally from instruction in spatial-visualization skills, despite^ ' 
initial differences favoring boys (Unn & Hyde, 1989). These dramatic improvements ^ 
over time are strong evidence that the so called "math gene" is a figment of a journalises 
imagination. Gene*s don*i change in a decade or two but education and societal 
expectations can and do. The majority of giris are obviously as capable as the majority^ 
of boys in these area.s. They need, and deserve, encouragement and opportunity. 

Much of the impro>v.meni that has been made may well be due to course taking 
patterns in mathematics. Sex differences in math-course participation are small, occur 
only in higher-level courses, and appear to be stable. The National Science Board found 
that approximately the same percentages of females and males took the same math 
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courses ~ up to calculus, which was taken by 7.6 percent of the boys but only 4.7 percent 
uf the girls. 

The news in science is not as encouraging. Sex differences in science achievement 
are not decreasing and may be increa.sing. Tlie National Assessment of Educational 
Progress (NAEP) tracks science performance. Its results indicate that for nine- and - • 
thirteen-year-olds, sex differences in achievement increased between 1978 and 1986, due 
10 the combination of a lag in performance for females and significant increases in the 
performance of males. According to the NAEP» sex differences in science achievement 
are larger for seventeen -year-olds, and these differences have not changed since 1978. 
'Ilie areas of largest male advantage are physics, chemistry, earth science, and space 
sciences. 

In addition, sex differences exist at various Icvcb of achievement. In fact, gender 
differences favoring boys are increasing in science achievement at 4lh, 8th and 12th grade 
for top students. There appears to be a particular problem nationally at the eighth grade 
level where, as 1 mentioned a moment ago, the differences among top students are 
increasing in math as well as in science (see Chart 2). 
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What about course taking in science? Sex differences in the number of science 
courses students lake are small. However, the pattern of course-taking differs, with girls 
being more apt to take advanced biology diid boys being more apt to take physics and 
advanced chemistry. 

Approximately the ^A;ne numbers of females and males take Biology I and 
Chemistry I but mors: males take physics. The Council of Chief State School Officers' 
survey report* that 60 percent of the students enrolled in first-year high school physics 
are male and that 70 percent of second-year physics students arc male. The evidence is 
clear: girls are leaving high school less well prepared for careers in the hard sciences and 
engineering. They simply are not taking calculus and physics courses tJ the same extent 
as are their male claxsmates. 

How are these achievement and partidpation patterns reflected in career plan&? 
Sex differences show up in career plans as well. High school girls, even those with 
exceptional academic preparation in math and science, arc choosing math/sdence 
careers in disproportionately low numbers (see Charts 3 and 4). 
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Career Plans of Students TakinQ Umi SAT 
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Women and Minorities in Science and Engineering (Washington, DC: 
National Science Foundation 119901. p. 14). 
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Ch«rt 4 



ColHi» Ptam ciff ifig^ Softool 
TtUng Pliyite ond Cobulut 




Plan to m^ior in science or engineering 

T. Dick and S. RaIIU, "Factors and Influences on High School Students* Career Choices,* 
Journal of Restarch in McUhMxatics Education (1991) 
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Between the 1970*5 and 198(rs there were important increaijes in the numbers of 
girls and ^^osiftn interested in matt related careers. In 1972 boys were 68 times more 
apt to be interested in engineering, (.1% of the girls and 6.8% of the boys). By 1980 this 
had been reduced to boys being 4^ times more likely than girls to be interested in 
engineering (1.9% of girls to 85% of boys). However, between 1980 and 1990 the 
percent of high school senior girls interested in engineering decre^ed from 1.9% to 
1.4% while the percent of high school senior boys interested in engineering stayed about 
the same (8.5% to 8.6%; see Chart 5), 
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The Pathways for Women in Science Project sponsored by ihe Sloan Foundation 
at the Center for Research on Women is following young women as they enter Wcllcsley 
College 10 better understand their decisions to pursue, or not to pursue, science. Resuiu 
from the first year indicate that very few students declared a science major if they had 
not already developed an interest in high school. Furthermore, Support for pursuing 
science from multiple sources is very important for young women. 

Other research indicates girls who do go on into scientific fields after high school 
report that the encouragement provided by their teachers is important. One study 
reported that girls who went on to study engineering felt that teachers encouraged them; 
unfortunately they also felt that their guidance counselors discouraged them (Campbell 
& Metz. 1987). 

What is going on that can help us acct)unt for these differences? As they grow, 
girls and boys have different science experiences. We reported in How Schools 
Shortchange Girls that girls are more apt to be exposed to biology-related activities and 
less apt to engage in mechanical and electrical aciivllies. One study found that by third 
grade, 51 percent of boys and 37 percent of girls had used microscopes, while by 
eleventh grade 49 percent of males and 17 percent of females had used an electricity 
meter (Mullis & Jenkins, 1990). Another study reports eighth-grade boys have been 
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found to use more science instruments in class, particularly physical-science tools, such as 
power supplies (Zimmer & Bennett. 1987). 

Although nine-year old girls express interest in many science activities, they do not 
da as many as ' jys. This sex difference continues through ages thirteen and seventeen 
and is paralleled by an increasingly negative view of science, science classes, and scicnc^i. 
careers on the part of girls (Zimmer & Bennett, 1987). Girls simply do not see science 
as something girls do. 

Research studies reveal a tendency beginning at the preschool level foi schools to 
choose classroom activities that will appeal to boys' inie rests and to select presentation 
formats in which boys excel or are encouraged more than are girls. For example, when 
researchers looked at lecture versus laboratory classes, they found that in lecture classes 
teachers asked males academically related questions about 80 percent more often than 
ihey questioned female?- the patterns were mixed in laboratory classes (Baker, 1986). 
However, in science courses, lecture classes remain more common than laboratory 
classes. 

Furthermore, a study of science classes found that when teachers needed 
assistance in carrying out a demonstration 79 percent of the demonstrations were carried 
out by boys (Tobin & Garneit. 1987). Science classrooms arc often dominated by boys ' 
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in part because boys have more extensive out of school familiarity and experience with 
the subject matter. They are also more apt to be dominated by boys because boys arc 
often more apt to dominate in classrooms regardless of the subject matterl 

After the report on girls in schools was released, Garry Trudeau did a »cries of 
comic strips. My favorite is one in which a mother is putting her daughter to bed and 
asks her how school is going. The daughter replica that it's OK but she never gets to say 
anything. Her mother is shocked, "What do you mean?" she asks. "Well, the teacher just 
calls on the boys." her daughter replies. The mother thinks for a moment and then says, 
"Well, maybe I should go in to school and talk with the teacher about this." Her 
daughter responds, "Oh, Mom, she'll never call on you, send Daddyl" 

Research studies done in various settings by several different research teams over 
the past 20 years all indicate that, on average, in most classrooms, boys get more of 
teachers time and attention than do girls. Most teachers, and I am one of them, will tell 
you that this is usually because boys demand more attention, but boys' demands are not 
the only explanation. Our traditional assumptions about appropriate gender roles play a 
part as well. After ail. we know the girls are listening and taking notes as girls arc 
supposed to. they'll get a good grade, there's nothing to worry about. But if we expect 
girls to be active pariicipants in the sciences, politics and business, they need to be 
expected and encouraged lo do more than be good lisieners. And if we value listening ^ ' 
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skills, 'ds we do and should, then how unfair not to provide more opportunities for boys 
to practice listening! 

The way boys treat girls in school is another factor that can no longer be 
overlooked or "joked-away" when considering factors affecting girls' participation and 
achievement in school. Sexual harassment is, unfortunately, alive and well in our 
nation's schools and it is preventing girls from full participation in educational programs. 
When we ignore sexist behavior in our schools we prepare students for it in the 
workplace. We send a terrible message to both girls and hoys: girls, you need to get 
used to this; boys, this is how "real men" behave. These messages are demeaning to 
women and to men and they feed exaggerated gender role stereotypes. 

Gender stereotyping influences whether girls persist in mathematics. Data from 
the National Assessment of Educational Progress indicate that girls who reject traditional 
gender roles have higher math achievement than girls who hold more stereotyped 
expectations. Moreover, girls in adv?*- math classes tend lo be the girls who do not 
see math as a "male" subject (Armstrong, 1985). A longitudinal study that tested 
students at sixth, eighth, tenth, and twelfth grades found that for girls a view of math as 
"male" was negatively correlated with math achievement at each grade level (Tartre & 
Fenncma, 1991). 
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Furthermore, females, more than males, seem to doubt their confidence in math. 
The Educational Testing Service reports that sex differences in perceptions of being good 
at math increase with age. Third-grade girls and boys think they arc good in math in 
about the same percentages (64 percent versus 66 percent); by seventh grade» 57 percent 
of the girls agree, compared to 64 percent of the boys; by eleventh grade the gap widens 
to 48 percent of girls versus 60 percent of boys. In a classic study, researchers Elizabeth 
Fennema and Julia Sherman found a strong correlation between math achievement and 
confidence. Their research revealed a drop in both girls* math confidence and their 
achievement in the middle-school years. The drop in confidence preceded a decline in 
achievement. 

Females and males abandon math and science for different reasons. Males who 
drop out of math and science tend to do so because of a lack of competence they 
cannot do the work; many females who drop out do so even though they can do the work 
- they just don't think they can, they aren't sure enough (Uder, 1990. AAUW, 1990). 

Concern about the difficulty or competitiveness of the field can also be an issue. 
Campbell and Metz (1987) found that the perceived competitiveness of engineering was 
seen by girls as a major barrier to women entering the field. This finding is supported by 
research that shows girls who see themselves as highly competitive are more interested in 
taking math and scivnce courses than other girls. For boys, the degree of 
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competitiveness is not related to interest in taking math and Science (MacCorquodiUr 
1984). 

What can we do? 

Changing the public images of physics and chemistry to reflect the diversity of 
these fields and the way ihey tie in to our everyday lives can provide more girls with the 
"inside information" that daughters of scientists appear to get. (At the moment the best 
predictor of whether a girl will pursue science appears to be whether she has a parcni 
who is a scientist!) Meeting, getting to know, and working with scientists also reduces 
the negative and intimidating stereotypes about the field. Providing students, especially 
girls, with more real-life experiences with science and scientists may make a big 
difference. 

At this point it is interesting to look at the percentages of male and female 
teachers in U.S. public high schools. As Chart 6 indicates, public school teachers arc 
roughly 50/50 male and female. The sexes arc not equally represented in the teaching 
ranks in our science and mathematics classrooms, however. Men outnumber women by 
a significant margin. Once again, adult role models can send a subtle, if unintended, 
message. 
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GENDER OF MATHEMATICS AND SCIENCE TEACHERS 
(40 STATES) 




HIGH SCHOOL 
TEACHERS 



Source: Stite Depsmnts of EMon. Dm on Public Schools. Fall 1989: N. Csrolins, 
fall 1988. 

Council of CtilBf Slate School OfUcm. Sm Eduatiw Assissm^t Cenlsr, WBShinoton, 
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Source: Smt Indicators ofScienct and t4uthem(Mics Education. (Wiihin|ton. DC 
Coundl of Chi«f Sute School Officen, 1993) p. 14. 
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There arc a number of teaching strategies that can promote more gender- 
equitable learning environmentij. Research indicates that science teachers who were 
successful in encouraging girls, share several strategies. These included using more than 
one textbook, eliminating sexist language and showing fairness In their treatment and 
expectations of both girls and boys (Kahle, 1985). 

Textbooks are a key element. They send powerful messages to studenU. They 
signal to students what is and is not appropriate for girls and boys, for members of 
various racial/ethnic and cultural groups. Progress has been made, but students of both 
sexes are still exposed to gender stereotyping in too many of the materials they study in 
school; the textbooks (not ail schools buy the very newest), the videos, the computer 
software (Huff & Cooper, 1987). 

There is evidence that if pupils begin working on an activity with little 
introduction from the teacher, everyone has access? to the same experience. Discussion 
that follows after all students have completed an activity encourages more participation 
by girls. In an ftxtensivc mutti*state study, researchers found thai in geometry classes 
where the structure was changed so that students read ihc book and did problems first 
and then had classroom disaission of the topic, girls outperformed boys in two of five 
tesu and scored equally in the other three. Girls in the experimental class reversed the 
general trend of boys' dominance on applications, coordinates and proof taking while 
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they remained on par with boys on visualizations in three dimensions and 
transfon/Jitions. In traditional classes where topics were introduced by lecture first and 
then studenu read the book and did the problems, small gender differences favoring 
boys remained (Flores, 1990). 



Schools can learn much from out-of-school programs that encourage girls in math 
and science. Giris are not required to take special out-of-school programs. Designers of 
successful out-of-school math and science programs have learned how to get girls to 
attend and, more important, how to keep them interested so that they will keep on 
attending. We need to continue and expand programs like those developed by Girls, 
Incorporated and the Girl Scouts. These offer unique opportunities for girls to learn 
together to overcome stereotypes. Whal*s more» such programs also act as laboratories 
for developing effective techniques to keep girls involved in math and science. We canH 
rely on these programs alone, however. Compared to the school system, they can reach 
only small numbers of girls for relatively short periods of time. Since all girls go to 
school and go for many years, we must focus most of our effort there, incorporating 
successful out-of-school techniques within our schools and classrooms. 
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Mrs. Lloyd. We are all taken by your testimony. I think we 
could sit here and listen to you all afternoon. But in fairness to our 
other witness, I will call on Dr. Kahle at this time. 

Ms. Kahle. Thank you, Madam Chairman and members of the 
subcommittee for this opportunity to testify. 

A review of science and mathematics education for girls, particu- 
larly for girls of color, is severely restricted by the type and number 
of individual studies as well as by the nature of the analyses that 
are available in national data sets. Available data are seldom 
disaggregated by race, ethnicity and sex, or by socioeconomic level 
and sex. 

In fact, if my testimony leads to only one outcome, many of my 
colleagues and I hope that it will be a congressional directive to the 
National Center for Educational Statistics to require that National 
Assessment of Educational Progress (NAEP) data be reported by 
sex within each racial/ethnic group. 

Although I am acutely aware that different factors affect Appa- 
lachian girls in Tennessee, Chicano girls in Texas, Asian American 
girls in California, the data are not analyzed in ways that allow 
specific targeted studies that can lead to change. 

During the seventies and mid-eighties Federally funded projects 
addressed the different interest in achievement levels in science 
and math for girls and boys. However, partly due to changes in 
funding priorities in the mid-1980s many of those programs a.s well 
as the gains made by girls and women have leveled or declined. 

For example, between 1982 and 1986 the percentage of girls en- 
rolled in high school precalculus and calculus declined from 45 per- 
cent to 39 percent. The number of college women electing computer 
science majors and engineering majors peaked in 1984 and has de- 
clined since then. Between 1970 and 1986 the gender gap between 
13-year-old girls and boys— favoring boys— in NAEP, science pro- 
ficiency scores doubled. 

Girls and boys are treated differently in school. Differences in 
classroom interaction patterns in math and science are consistent: 
more frequent interactions with boys, fewer challenging questions 
to girls, fewer opportunities for girls to manipulate equipment, and 
many examples and exemplars related to masculine activity. 

It has been estimated that on the whole teachers spend 44 per- 
cent of their time with girls and 56 percent of their time with boys 
resulting in 1800 hours, more hours of teacher instructional time 
over 12 years of schooling for boys, and the differences begin early. 

Neither kindergarten boys nor girls can define science. But even 
without that knowledge Pat Campbell reports that more boys than 
girls reply they want to be scientists, that they are good in science 
and that they have done science. As early as fourth grade girls 
show a preference for biological topics while boys, many of whom 
have had, as Susan mentioned, these important out-of-school activi- 
ties with mechanical and electrical equipment, choose topics in 
physical science. 

When science curricula is based on either girls' expressed inter- 
est or in teacher interest they severely limit girls' educations in 
science, eventually resulting with 15 percent of girls enrolled in 
high school physics while 25 percent of our boys do physics 
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As a group, teachers hold stronger sex role stereotypes and views 
about the appropriateness of specific science activities for girls and 
boys than students do. Most elementary teachers are women who 
have chosen elementary education in college partly to avoid rigor- 
ous science and mathematics courses. 

A recent report of the National Research Council describes the 
woeful lack of adequate preparation in science, usually 6 to 9 ^m- 
dergraduate hours, and to a lesser extent in mathematics, for ele- 
mentary teachers. Initiatives such as that of the Holmes Group 
consortium that require degrees in a discipline-based major for per- 
spective teachers have acerbated the situation, for most choose ma- 
jors—sociology, psychology, English literature— that have even 
fewer required courses in science and math thgin teaching majors 
do. 

Interviews ofparents— over 5,000 parents, actually— in Michigan 
revealed the effect of parental stereotypes on children's choice of 
math classes as well as on their opportunities for out-of~school 
science activities. 

However, math is still considered a basic by both parents and 
teachers, and because of that boys and girls value mathematics and 
have positive attitudes about the study of math. According to 
NAEP surveys, there is little or no decline in girls' or boys' percep- 
tion of the value of a career in math or the usefulness of math be- 
tween the ages of 9 and 17, and Eccles' work at the University of 
Michigan shows a positive relationship between perceived value 
and usefulness of a subject and student enrollment and achieve- 
ment in that subject. 

In the last two decades the positive attitudes of girls about the 
value and usefulness of math have affected the course selections, 
eliminating sex differences in everything but precalculus and cal- 
culus. Hc-vever, and this is the bad news, NAEP surveys of science 
have shown that girls' attitudes about and interest in science begin 
to decline about grade 7. 

For example, two-thirds of fourth grade girls and boys reply that 
what they learn in science class is useful in everyday life. However, 
boys retain that positive attitude throughout high school, while 
girls' perceptions of the utility of science drop precipitously. 

A longitudinal study of American youth explains why girls and 
boys choose not to study mathematics or science during their senior 
year— the key year— of high school, and the effects of both attitude 
differences as well as sex bias counseling are evident. Although the 
same two reasons "do not like" and "advise not to take" are the 
most commonly selected by boys and girls, 10 percent more girls 
than boys choose those reasons. 

Although not disaggregated by sex, NAEP data on surveys of 
science since 1976 have found that minority children hold much 
more positive attitudes about science than white children do. Fur- 
thermore, the findings of several independent researchers suggest 
that coursework experiences have significant positive effects on the 
math and science performance of ethnic or racial minorities. How- 
ever, in two decades we have not found a systematic way to relate 
positive attitudes to enrollment. 

Sex based differences in attitudes and interest as well as in con- 
fidence and achievement levels in school math and science vary 
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among several racial groups. For example, my work and that of 
James Campbell and Diane Pollard suggests that white females 
hold much more sex role stereotyped views about themselves and 
science than do either Asian or African American girls. 

Early programs designed to intervene in a girl's choice not to 
study math and science were originally funded by the Women's 
Educational Equity Act for the U.S. Department of Education or by 
the Education, and now the Education and Human Resource, Di- 
rectorate of the National Science Foundation. 

But most projects addressed differences between boys and girls, 
and most were based on a deficit model. That is, changes were 
needed in girls' attitudes, interest and confidence to make them 
more like boys. Some of the most successful projects— Equals, Fam- 
ily Math, Family Science— were begun at the Lawrence Hall of 
Science but have since become national programs. Others have in- 
volved private groups such as the Girl Scouts and Girls, Incor- 
porated. Although individual girls seem to derive immediate bene- 
fits from such programs, there have been few long-term studies of 
persistent gains. 

We know what works for girls, and boys, who traditionally have 
not shown an interest in science and math. In 1985 I described 
strategies of high school biology teachers that increased the num- 
ber of girls, including minority girls, who continue to study high 
school science and major in science in college. They included the in- 
creased use of laboratories and discussions, teacher involvement in 
education and career counseling, inquiry, creative, and basic skill 
activities, and field trips as well as other out-of-school activities. 

Similar work has been done in mathematics. Eccles' work sug- 
gests that the increased use of cooperative, hands-on, practical 
problem-solving activities improves mathematics instruction for 
girls and minority students. A decade of studies reveal that teach- 
ers— in the case I am reporting on they were all male— who partici- 
pate in equity education improved rural girls* attitudes about and 
motivation in science. 

Small learning groups, often thought to be a panacea, are only 
effective with girls in science and math if teachers monitor those 
groups for cooperation. Content-based activities that develop spa- 
tial relationships eliminate the sex difference between girls and 
boys' scores in one semester. 

Sex role stereotype behaviors, attitudes and expectations are 
changed by effective equity education in undergraduate teacher 
education programs. A prime example is at the University of 
Northern Colorado. Programs for practicing teachers that include 
both content and equity can change teacher expectations and be- 
haviors as well as classroom instruction in science and math. 
Miami University and Cincinnati have a prime example there. 

Furthermore, the proportion of girls who continue to study ad- 
vanced mathematics and science is increased when teachers do spe- 
cific compensatory activity. They have to make up the difference 
that the children bring to school. 

Federal support of projects designed to increase the numbers of 
prls and women in science and mathematics or to analyze and al- 
leviate differences between the sexes has been at best idiosyncratic 
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Public interest and support varies in relation to supply and de- 
mand factors, including the availability of foreign male scientists. 
Program initiatives supported by Democratic administrations fall 
away unc^er Republican ones and vice versa. Considering that girls 
and women are over 51 percent of our population, the only constant 
has been inadequate funding. 

Although most Federal agencies do not have programs targeted 
for girls and women, the National Science Foundation does. Re- 
cently, it has revised and repackaged those programs to provide a 
more coordinated approach. Yet the dollars, allocated for \y omen's 
programs are still far fewer than those allotted to minority pro- 
grams. 

The NSF initiatives for under-represented minorities provide co- 
herent long-term funding of multi-institutional and regional 
projects, while the programs for girls and women are limited in 
length, scope and budget. 

We have moved beyond the deficit model to identify specific types 
of instruction and specific kinds of science and math classrooms 
that benefit girls and minority boys. This information needs to be 
compiled and widely disseminated to both prospective and practic- 
ing teachers. 

Programs need to be monitored for persistent, not immediate 
gain. Critical entry points and transitions for girls need to be stud- 
ied so that appropriate and effective counseling occurs. And school 
reform, especially in math and science must address transforming, 
not reproducing, the sex-role stereotypes that students and teach- 
ers bring to school. 

Hungary led all other nations in the Second International Asso- 
ciation for the Evaluation of Educational Achievement in Science — 
that is the lEA study — because its girls, unlike those of all other 
nations, scored as well as its boys. We cannot reach Goal Four un- 
less the deficiencies in science and math education of girls are ad- 
dressed and alleviated. 

And I thank you very much for this opportunity to testify. I will 
be pleased to respond to your questions. 

[The prepared statement of Ms. Kahle follows:] 
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June 28, 1994 

Thank you Madam Chairman and membera of the Subcommittee for providing the opportunity 
for me to testify concerning the entrance, retention, and success of girls and women in 
science, mathematics, and engineering. My remarks are based on the findings of large 
national databases, of individual reiearch studies, and of two decades of my research grouo's 
work with students and teachers. 

hxtroductioa 

A review of science and mathematics education for girls, particularly girls of color, is severely 
restricted by the type and number of individual studies as well as by the nature of the analyses 
that are available on national data sets. Available data are seldom disaggregated by 
race/ethmaty and aex or by economic level and sex. In fact, if my testimony leads to only one 
out<»me, many of my coUeagues and I hop? that it will be a Congressional directive to the 
NaUonal Center for Educational Statistics to require that National Assessment of Educational 
Progress INAbPJ data be reported by sex within each radal/ethnic group. Although I am 
acutely aware that different factors affect Appalachian girls in Tennessee, Chicane girls in 
Texas, and Asian American girls in California^ the daU are not analyzed in ways that allow 
specific, targeted studies that can lead to change. 

During the 1970s and early 1980s, federally funded projects addressed the different interest and 
achievement levels m saence and mathematics of girU and boys. However, partly due to 
ch^es m ftinding pnonties in the mid-1980s, many of those programs as well as the gains 
made by girls and women have leveled or declined. For example, 

• between 1982 and 1986. the percentage of girls enrolled in high school pre-calculus and 
calculus dechned firom 45% to 39%; wu^uiu* ana 

• ^^Siiri'^J "^^iT T'^T computer science and engineering m^ors peaked 
in 19M and since then has dechned; 

• between 1970 and 1986. the gap between 13-year-old girls and boys (favoring boys) in 
science proficiency scores has doubled; b " / / 1" 

• in 1993. boys won three out of every four scholarshipa C352 boys and 84 eirls) awarded 
rpZ'Kci;^olo^?^' technology Sy a.e Na» KrnX"^^^^^ 

• mathematically giOed youth. 12% more boys than girls anticipate a college 
:reqieX:S^^^^ 22% more boys than girl.^^ 

Ich^l S;«r"'.^^f/''fu socialization, both in-and out-of- 

school, that suggests that mathematics and science are masculine activities; second, results of 
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research studies and intervention programs for atudenta and their teachers; and third, federal 
funding priorities, particula'-ly at Uie National Science Foundation. 

Brief Review o# School Scieooe and Mathematics 

A general description of science and mathematics classes-from kindergarten through high 
school physics-suggests that girls and boys, on the whole, have very different experiences. 
The nature of those experiences is strongly influenced by the sex-role stereotypes that teachers 
may hold, that many children bring to school, and that many parent* wittingly or unwittingly 
foster at home. Furthermore, because schools are social institutions, they reinforce behaviors, 
interests, and occupations that are considered appropriate for females and males. Differences 
in classroom interaction patterns in math and science tend to be consistent; i.e., more frequent 
interactions with boys, fewer challenging questions posed to girls, fewer opportunities for girls 
to use manipulatives or equipment, and morj examples and exemplars related to masculine 
activities. It has been estimated that, on average, teachers spend 44% of their time with girls 
and 56% with boys, resulting in approximately 1800 more hours of teacher instructional time 
over 12 years of schooling for boys. 

Pat Campbell's interviews of kindei'garten children three weeks after they enter school 
suggest that girls and boys bring to school different ideas about science. At that age, neither 
boys nor girls can define science, but-even without that knowledge-more boys than girls reply 
that they want to be scientists, that they are good in science, and that they have done science. 
The importance of those attitudes is reflected in the hypothesis that sex differences in course 
taking patterns are established as early as kindergarten. 

As early as fourth grade, girls show a preference for biological topics, whilo boys, many of 
whom have had out-of-school experiences with mechanical and electrical activities, choose 
topics in the physical sciences. Furthermore, girls base their selections on what they should 
know, while boys select science topics on the basis of what they want to know. When science 
curricula are based on either girls' expressed interests-or on teacher interest-they severely 
limit girls* education in science, eventually resulting in only 15% of girls enrolling in physics, 
compared to 25% of boys. 

The role of teachers in influencing students' perceptions about and confidence in doing 
mathematics and science is evident. As a group, teachers hold stronger sex-role stereotyped 
views about the appropriateness of specific science activities for girls and boys than students 
do The work of Jacquelynne Eccles* group in mathematics at the University of Michigan as 
well as that of my group in science has shown a relationship between teachers* expectations of 
girls and of boys and student attitudes and behaviors in math and science classes. 
Furthermore, most elementary teachers are women who may have chosen elementary 
education as their college major partly to avoid rigorous science and mathematics classes. A 
recent report of the National Research Council (^.escribes the woeful lack of adequate 
preparation in science (usually 6 to 9 imdergraduate credits) and, to a lesser extent, in 
mathematics of elementary teadiers. Initiatives such as that of the Holmes Group 
Consortium that require degrees in a discipUne -based m^yor for prospective teachers have 
acerbated the problem; for most choose majors (sociology, psychology, English) that have even 
fewer required courses in math and science than teaching migors do. 

Attitudes affect enrollments as students proceed through school, and sex differences in the 
typo of mathematics courses chosen begin to occur in grades eight and nine. Enrollment in 
algebra and, especially, geometry is critical. Interviews of over 5000 parents in Michigan 
reveal the effect of parental stereotypes on students* choice of math classbs as well as on their 
opportunities for out-of-school activities. For example, parent perceptions affect girls* and 
boys' own perceptions of their ability and determioa parent interactions with daughtars and 
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sons. Those diilferencei result in more mechanical games and computers bought for, and 
played with, sons than daughters. 

Perhaps because mathematics is considered a basic subject by both parents and teachers, both 
pris and boys value and have positive attitudes about the study of math. According to surveys 
by the National Assessment of Educational Progress (NAEP), there is little, or no, decline in 
girls perceptions of the value of a career in math or in the usefulness of math between ages 9 
and 17. Over 70% of IS-and 17.year.old girls and boys conaistentl> express positive attitudes 
about the usefulness of math for solving everyday problems. Furthermore, 66% of fourth grade 
girls and boys think that almost all people use mathematics in their jobs. Studies at the 
Umversity of Michigan show a positive relationship between perceived value and usefulness of 
a subject and student enrolhnent and achievement in that subject. In the last two decades, the 
positive attitudes of girls about the value and usefulness of mathematics has affected their 
course selections, eliminating sex differences in all courses except pre-calculus and calculus. 

However, NAEP surveys of science have shown that girls' attitudes about and interest in 
saence begin to decline around grade seven. For example, two-thirds of fourth grade girls and 
boys respond that what they learn in science classes is useful in everyday life. However, boys 
retain their p<w;tjve attitudes through senior high school, while girls' perceptions of the utility 
of saence fall by 11%. The same is true of students' responses concerning an interest in a 
career in science. Seventh grade boys and girls respond the same, but girls' responses fall 
below those of boys by the eleventh grade. This deterioration in attitudes is reflected in girls' 
enrollments m opUonal, high school science courses. A longitudinal study of American youth 
explains why girls and boys choose not to study mathematics or science during their senior 
year m Ingh school, and the effccta of both attitudes and sex-biaaed counseUng are evident 
Although the same two reasons Do not like and Advised not to take are most commonly 
selected by girls and boys, approximately 10% more giris than boys select those reasona for both 
math and scienco. 

Although not disaggregated by sex, NAEP surveys of science since 1976 have found that 
mmonly <^ldren hold more positive attitudes about science than white students do. For 
example, from seventh grade through senior high school, both Hispanic and Afncan 
i^M^^fli ^^^^^^'l^^'^ o/'w'^a^ ffi^y l^<^rn in science classes more than white 

children do. In addiUon, m companson with white children, higher numbers of seventh 
grade Hispanic and Afncan American children expect to work in science-related fields as 
fh!z^' ,^^^''"^' "^^7 HiiJP.anic and African American than white studenU believe that what 
iZ^fl'^ '^1"" w we/ii/. Although the findings of several independent studies 

;«?fn!^«^?« coursework experiences have significant, positive effects on the math and science 
?nJ^~K^^ — • • '^'^--^^^^ ^0 P-^^ve attitude, to 

Although based on limited information, sex-bssed differences in attitudes and interests as well 
as m confidence and aduevement levfils in school mathematics and science vary ^one 
PMiY^ If"^^^ ?^!'^F^ u'^r ^^li^^' work as well as that of James Campbell and Diane 
rin.^ f l^f 5 hold m.re sex-role sUrwtyped views of them^elvea S^d of 

fw K ^ f ° °' American females. Studies of Hispanic students find 

that for both female;, and males a strong, positive attitude about one's own sex role ooireStea^^ 
wiUi grades in science and mathematics. A study of Native American child^L indS that 
'n^ir5vr«^ ^ selecUons disad;^^^ 
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IntorventioDyt that Work 

Early programs, designed to intervene in a girl's choice not to study math and science, were 
funded by the Women's Educational Equity Act (US Department of Education) or by the 
Education and Human Resource Directorate of the National Science Foundation. Most 
projects addressed differences between boys and girls, and most were based on a deficient 
model; that is, chariges were needed in girls' attitudes, interests, and confidence levels to 
make them similar to those of boys. Some of the moat successful, such as EQUALS, FAMILY 
MATH, FAMILY SCIENCE, begun at the Lawrence Hall of Science, bave become national 
progr&mB. Others involved private groups such as the Girls Scouts o ♦ Girls, Inc. Although 
individual girls seem to derive immediate benefits from such orograrjs, there have been no 
long-term studies of persistent gains. Furthermore, it has becoik:* Increasingly evident that 
changes in teacher behaviors, in parental expectations, and in classroom and school climate« 
are needed as well. 

Individual researchers in both math and science have assessed differences in classroom 
treatment, in academic counseling, in peer and parental influence, and in sex- role 
socialization. Aa a result, we know what works for both girls and boys, who traditionally have 
not shown an interest in science and mathematics. In 1985, 1 described inatructioiial 
strategies in high scho^^l biology classes that increased the number of girls (including minority 
girls) who continued to study science in high school and college. They included: the increased 
use of laboratories and discuasiona; teacher involvement in educational and career 
counseling; inquiry, creative, and basic skill activities; and field trips as well as other out-of- 
school science activities. A decade of follow-up work revealed that: 

• rural, compared to urban and suburban, girls have the most limited information about 
and access to science and mathematics courses, but teachers (in this case all males) 
who particpatMl in equity education improved girls* attitudes and motivation in science; 

• small learning groups (often seen aa a panacea for the competitive atmosphere of many 
science and mathematics classroomj) are effective with, girls, only if teadiers monitor 
the groups for cooperation; 

• content-based activities that developed spatial relationships (the only significant skill in 
which the scores of girls and boys differ) eliminates that difference in one semester, 

• teaching behaviors, aa well as attitudes and expectations can be changed with effective 
equity education during undergraduate teacher education programs (a superior 
program has been developed and institutionalized at tkie University of Northern 
Colorado); 

• specific programs for teachers that include both content and equity (in its broadest 
context) training can change teacher expectations and behaviors as well as claasrooro 
Instruction (a model program haj been tested in Perth, Australia and Mt Healthy, 
Ohio). 

Similar research has been done in mathematics* classes. Ecdcs' work suggests that the 
increased use of cooperative, hands-on, and practical problem-solving activities improves 
mathematics instruction for girls and minority students. Fennema's work at the University of 
Wisconsin provides both instructional and curricular models for elementary mathematics, 
while Lappen's group at Michigan State University provides activities in spatial relationships 
for middle school math student*. Purthermore, the proportion of girls who continue to study 
advanced mathematics is increased when teachers do specific compensatory activities. In 
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fact, school sciencfl and mathematica for girls may have to provide compensatory activities to 
address the lack of those activities in girls* out-of-school lives. 

Support forProgranu to IncreftM the Number of Giiit and Women in Science and 
Mathamatics 

Federal support of projects designed to either increase the numbers of girls and women in 
science and i^athematics (intervention programs) or to analyze and alleviate differences 
between the sexes has been, at best, idiosyncratic. Public interest and support varies in 
relation to supply and demand factors, including the availability of U.S. or foreign male 
scientists. Program initiatives supported by Democratic administrations fall away under 
Republican ones and visa versa. Consideriag that girls and women are over 51% of our 
population, the only constant has been inadequate funds. 

Although most federal agencies do not have programs targeted for girls and women, the 
National Science Foundation does. Recently it has revised and repackaged those programs to 
provide a more coordinated approach, yet the dollars allotted for women's programs are still 
far fewer than those allocated for minority programs. NSF initiatives for under-represented 
minorities provide coherent, long-term funding of multi -institutional or regional projects, 
while the awards for programs for girls and women are limited in length, scope, and budget. 
All federal sgenciea need to renew their programs for women and girls and the National 
Science Foundation needs to elevate its programs to be comparable in budget and p-jope to the 
ones it supports for under-represented minorities. 

We have moved beyond Uie deficient model to identify specific types of instruction and specific 
kinds of science and math classrooms that benefit girls and minority boys. This information 
needs to be compiled and broadly disseminated to both prospective and practicing teachers. 
Programs need to be monitored for persistent, not immediate, gains. Critical entry points and 
transitions for girls need to be studied so that appropriate and effective counseling occurs. 
And, especially in math and science, school reform must address transforming, not 
reproducing, the sex-role stereotypes that students and teachers bring to school. Hungary has 
lead all nations in the International Association for the Evaluation of Education Achievement 
(lEA) in science because its girls score as weL\ as its boys. We cannot reach Goal 4 unless 
deficiencies in the science and mathematics jducation of girls are addressed and alleviated. 

Thank you. Madam Chairman, for this opp<;rtunity to testify. I vnW be pleased to respond to 
any questions that you or members of the Subcommittee might have. 
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Cycle Of Selection 



Young women 

high school biology, 
algobra, and goometry 



Female elementary student 
37% enjoy science class 
60% are afraid to ask questions 
44% find science bon'ng 



Elementary education major 

2 semester biology 

1 semester physical science 

1 semester methods 
teaching science 



4-6 grade teacher 
sciertce 28niin/day 



J. B. Kahle 
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Mrs. Lloyd. I want to thank you, and I want to thank all the 
men and women that are here today to take part in this very star- 
tling hearing. In my 20 years, I don't think I have heard anji^hing 
that has moved me as much as the hearing today. 

And I think it is something we must address as a Nation. The 
Congress must address it. I am sorry we don*t have more cameras 
in here today to really carry this message out to America. But I 
hope it is just the beginning, that we can work on this to create 
a greater national awareness of the needs to correct this problem 
and to really create an awareness of the problem in our country. 
Because certainly we are going to pay the price, when it is 51 per- 
cent of our population, the bright women that we certainly will lose 
in our workforce. We will certainly pay heavily in so many ways. 

Before I begin my questioning, I would like to recognize Mr. 
Scott and Ms. Eshoo and Mr. Schiff for any comments they have 
to make at this time. 

Mr. Scott? Ms. Eshoo? 

Ms. Eshoo. I would, and I will be brief. Madam Chairwomsm. 

First, I would like to thank you and salute you for your leader- 
ship on this. You are going to be sorely missed in the Congress. 
Often the number 435 is battered about, and what is lost is what 
each individual, what one human being can do. And I tWnk that 
today is yst another sterling example of your leadership. And I 
thank you, and we should all be grateful to you. 

And to the Doctors at the table and everyone that is here today, 
you are most welcome. It isn*t very often that we have panels that 
are dominated by women. I was so struck by that when I came to 
the Congress last year. I thought, Where are the women in this? 
They are not at our table and they are not testifying. 

You have given extraordinary testimony today, and what I would 
like to go back to — well, maybe we can ask questions afterwards. 

Mrs. Lloyd. That will be fine. Then I will come back to you. 

Ms. Eshoo. And I would like to submit something for the record 
in terms of an opening comment. 

Mrs. Lloyd. Without objection. 

Ms. Eshoo. Thank you.' 

Mrs. Lloyd. Mr. Schiff? 

Mr. Schiff. Thank you. Madam Chair. 

Just briefly, listening to the testimony, I remember back about 
20 years ago I was an assistant district attorney in the Albuquer- 
que area and my next — office mate was a woman assistant district 
attorney who at that time 20 years ago quipped that her father 
said, "Saying my daughter the lawyer is a little like saying my son 
the nurse." 

And although this doesn*t apply lirectly to science, it makes the 
same point. It makes the same pumt that gender stereotypes were 
alive and well 20 years ago. I hope they have evaporated a great 
deal since then. But I believe the problem is still pervasive, as the 
witnesses have said. 

The other item I want to say is in 1980 I became the district at- 
torney of that office and I always felt that I got a lot of talent that 
corporate law firms and to some extent government law firms 
weren't willing to accept. I still remember that four of my attorneys 
had the given name Kathleen, three had the given name Mary» and 
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two had the given name Susan. So, I was very happy to get talent 
that I think was unfortunately and linfairly passed up elsewhere. 
But I put it to good use in our office. 

I thank you for holding this hearing, Madam Chairman, and I 
yield back. 

Mrs. Lloyd. Thank you for being here. I appreciate it very much. 
Mr. Scott? 

Mr. Scott. I am not going to be able to stay for questions, I have 
another conflict. I just want to make one — 

Mrs. Lloyd. Please go ahead. I am going to recognize you and 
Ms. Eshoo and then Mr. Schiff for questions you have. 

Mr. Scott. Just a quick comment. I also serve on the Education 
and Labor Committee, and some of the comments that have been 
made about how you can kind of gradually, not intentionally, but 
kind of have people drift off course and not get their full potentials 
is one of the problems we are dealing with in Education and Labor 
with minority students, with female students, and the kind of, I 
guess, techniques and technology we have, and teaching teachers 
how to teach to make sure that they don*t succumb to that stereo- 
typing, I think is very important. And not just women in science 
but also all kinds of education with minorities. 

I appreciate the testimony, too. 

Mrs. Lloyd. Thank you very much. 

Ms. Eshoo? 

Ms. Eshoo. Thank you. I would like to pursue something that is 
absolutely fascinating to me, Dr. Kahle, that you underscored in 
your testimony, and that was that minority girls were far more 
open or flexible to science and math issues. Can you elaborate on 
that and perhaps tell me what the underpinning is for that? 

I really am — I mean I am delighted. But I would have never 
guessed that. 

Ms. Kahle. Yes. And obviously, my frustration about the data is 
that it is just based on individual studies, not large databases. We 
think it will be there. 

The difference seems to be that, if I put the shoe on the other 
foot, that white majority girls carry much heavier loads of sex role 
stereotyping from their home. That many minority girls are ex- 
pected to achieve as well, to do as well, in science and math as 
their brothers. 

So, it is a great deal of the home influence that we are seeing 
here, because we see it as low as fourth grade. 

We also see much more active participation in science, for some 
reason. The work I did was with African American children and 
those girls were active, engaged, and they didn't think it was 
unfeminine to be competing with both white and African American 
boys. 

When we look at data we actually come up with two groups of 
children in achievement and in in^.erest in these studies. Majority 
boys, minority boys and minority girls form one group, and the 
white girls form a separate group. 

The same is true in Jim CampbelPs work with Asian girls. Using 
the highest talent, the Westinghouse Science Talent Search win- 
ners, where again they separate out Asian boys, white boys, Asian 
girls, and as a separate group white girls. And it has to do with 
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the issues of risk-taking, being willing to take risks, being competi- 
tive, and also simply assuming that it is an appropriate activity for 
you within your own culture. 

It is very devastating data. The more we see the more clear it 
becomes. It is pervasive. 

Ms. ESHOO. Thank you. Perhaps the reason I picked up on that 
is because I was recalling what my teachers told me. And they said 
it is far too difficult. You won't be able to do it, so don't take these 
classes. And I believed them, of course. I mean they v/ere the au- 
thority figures in my life and we accepted what the teachers told 
us and that was that. 

And now I am on the Science, Space and Technology Committee 
of the House of Representatives of the United States of America. 

Can either one of you comment on the progress that the National 
Science Foundation has made? Last year in their testimony before 
our committee I pursued these issues with them and what their 
policies were and how many more women they were — ^what policies 
they had to bring more women in and have them participate in the 
highest quarters of our Nation, and also to expand women sci- 
entists' role on our National Science Board. They are the ones that 
make the recommendation. 

Of course, we pursued that with the White House as well, and 
I think that we have gotten their attention. There are more open- 
ings, and I have submitted names of women working with AWIS 
on this, who have been just absolutely terrific because of all the re- 
sources that they have gathered. 

Can you comment on that, or give us any kind of direction on it? 
Ms. Kahle. I— -as Madam Chairman said, I chaired the Commit- 
tee on Equal Opportunities in Science and Engineering for NSF 
and I think there has been great progress. Shirley Malcom, who 
will be testifying soon, of course, is on the National Science Board. 
They did redo the women's programs and make them much more 
focused and much more of a systemic or systematic way of ap- 
proaching the issue. 

My concern remains, however, that they are still a minor amount 
of the total budget in NSF. But it is important to remember that 
NSF has not only targeted programs but also nontargeted pro- 
grams. In other words, my work would be funded through regular 
programs. Other women researchers are funded through the nor- 
mal directorates. I shouldn't say the normal directorates. The 
nontargeted directorates. 

So, I think there has been progress with the targeted programs, 
and there certainly is increasingly good data that women are filling 
roles of principal investigators, that they are being funded at rates 
comparable to male. 

In fact, we looked at some of these data last Friday and the only 
thing interesting or different still is that women tend to ask for 
fewer dollars than their men counterparts do, so we still have 
slightly less funding. But some of it is because we are more modest 
or need fewer dishwashers in our laboratories. 
Ms. ESHOO. Aren^t we soniething? 
May I ask one more question. 
Mrs. Lloyd. Yes, please. One question. 
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Ms. ESHOO. Dr. Bailey, is there— I believe— let me just preface 
my question with a comment. 

I believe that before the long reach of the arm of the Federal 
Government gets into our local commxinities that we can do some 
things there representing these districts. And I am loo^.dng to put 
something together locally that will reshape how our teachers teach 
with the Community Foundation and hopefully through some of the 
school boards. 

Do you know of any kind of a primer or something that has been 
put together that would help instruct them in this area, so that as 
we teach them then they can teach better? 

Ms. Bailey. There are a veiriety of models for teacher training 
and in-service faculty development that would be useftii, I think. 
We have just published a report at the Center that pulls together 
a lot of strategies that can be helpfully used by teachers. 

I think one of the most important things is a training model that 
allows teachers to talk about what they are doing successfully, be- 
cause I think all too often teachers are doing some wonderful 
things but they assume that, you know, well, that is just what I 
do in my classroom and that wouldn't be worth sharing. 

Ms. ESHOO. This is very typical of women. 

Ms. Bailey. Yes. 

Ms. ESHOO. To say. 

Ms. Bailey. And I believe that we need to encourage teachers 
who are doing innovative things to keep some data on that, keep 
some record and to share that with other teachers, because some 
of the best practices and the most successful ones, I believe, grow 
out of the classroom and the experience that teachers themselves 
have. 

Ms. ESHOO. Well we will be in touch with you to see if we can*t 
use some of the jreat things that you have put together. 

I want to thank you, and I couldn^t mean that more. Your re- 
search and what you know and what you are doing are really the 
tools that we need to start turning this around. 

And I think— just for the few moments that I have been in the 
hearing room, I think of the girls that are losing and that, you 
know, hopefully, with what our outstanding chairwoman has put 
together today and the direction, the guidance that you are giving 
us that we will make good use of it, and that we can, hopefully, 
by the end of my service in the Congress, however long that 
might— maybe it will be short, but that we will make great 
progress. Let me put it that way. So, thank you to you. 

Mrs. Lloyd. Ap most of you know, this is my last year. But this 
issue is not going to go away. It is going to be one that I am going 
to continue give much attention to the rest of this year. And I am 
going to leave it in good hands with Ms. Eshoo and, hopefully, Mr. 
Schiff, for next year. 

Mr. Schiff, do you have any comments you would like to make? 

Mr. Schiff. No. I just want to say I appreciate the testimony of 
the witnesses. Thank you very much. 

Mrs. Lloyd. I am going to follow up on Ms. Eshoo's last question. 
You have given us a wealth of material here that we need to go 
with, not only to create a greater awareness of a very bad situation 
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and one that is harming our Nation, but where do you think we 
should go to really bring about change in our educational system? 

Ms. KaHLE. I think you have to very directly affect the teaching 
force. It takes too long if you only start with the preservice people, 
the undergraduates, and clearly the type of thing you are thinking 
about, directly going to the practicing teachers. Now one of the 
things I have found most successful with practicing teachers, teach- 
ers don't deliberately disadvantage children but it happens. I can 
go in and document it happening. I can also teach them or you can 
teach them, or someone can teach them, how to begin documenting 
those interaction patterns in their own classrooms. 

And, if they are too busy teaching, children love to do this docu- 
mentation. You have to realize that it is happening within your 
own situation before you begin to make change, otherwise it is al- 
ways Mr. Stout down the hall who does those things in physics, not 
Ms. Butler in biology. So, I think that is a piece that we have to 
begin with. 

And, of course, if we begin with practicing teachers, you have 
huge numbers you could af53ct very quickly. NSF has the statewide 
systemic initiatives now and the urban systemic initiatives that are 
large projects. They are being very proactive about equity in those 
projects and those projects, to me, promise a way to reach many 
teachers much more quickly than we have been able to in the past. 

Mrs. Lloyd. How effective are the programs outside of the class- 
room to increase girls' exposure to science and math? Do you have 
any documentation on that. Dr. Bailey? 

Ms. Bailey. Yes. I think there are some wonderful programs cut- 
side of school, and I think that we can learn a lot from the pro- 
grams that the Girl Scouts, Girls, Incorporated, for example, just 
to name a couple, are doing. 

I think what we need to do when we look at those programs is 
think about the fact that girls don't have to attend those programs. 
They go to them because they want to. And so those programs have 
found ways to interest students and to keep them interested. 

I think we need to look at what they are doing and try to ilnd 
ways to incorporate more of those out-of-school experiences into 
classroom situations, because not eveiy girl has an opportunity to 
take part in an out-of-school activity, and girls spend a lot more 
time in school than they do in those out-of-school activities. 

Mrs. Lloyd. How about the program such as the one-day pro- 
grams for teacher enrichment or special exposure for the children? 

Ms. Kahle. Unless there is some consistency, some follow-up, 
those programs are almost all throwaways, I am sorry to say. 
There is very good data that you have to have follow-up. 

Ms. Bailey. I think that there is a tendency for people to feel — 
I mean many people from school systems have told me this. Oh, we 
don't need to do anything on this this year. We did it 5 years ago. 
And a 1-day session for 3 hours in the afternoon every 5 years cer- 
tainly doesn't do it. 

In fact, unfortunately, I think what it sometimes does is give 
people the feeling that they have done something about it. They 
have come to a meeting and they have listened, and that means 
they have done something. 
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I think that every time people are together, school people, PTA 
people, school board people, parents, there needs to be a strong em- 
phasis on. Okay, what is the next thing you are going to do^ before 
you get out cf this conference or this session or this training? What 
is the next thing so that the people don't feel that they have taken 
care of that now they can go on to something else. And it is a long- 
term process. 

Mrs. Lloyd. Dr. Bailey, you mentioned that we do not have all 
the data we need for a full comparison of socioeconomic variances. 
Is this significant at this time? Or would you hke to comment fur- 
ther on — 

Ms. Bailey. Well, I think that as Jane also indicated, we simply 
don't have enough data to let us look at different groups of girls 
and boys, and what is happening to them. 

And the assumption that all girls are the same is no more accu- 
rate than the assumption that all students are the same. And I 
think that we do need to pay some attention to these differences — 
Jane discussed several of them — because that makes a difference in 
how we are approaching the school systems where those girls are. 

It makes a difference in the messages that we give to parents, 
and I think that without that information we can make too gener- 
ahzed a statement that may apply, in fact, actually to no one be- 
cause it supposedly applies to every one. So we have to be careful, 
I think. 

Mrs. Lloyd. You want to comment on that Dr. Kahle? 

Ms. Kahle. Yes, because it is very important to understand indi- 
vidually we don*t have enough data but there are national 
databases that are coded so that that information can be retrieved. 
It is simply that the analyses are not run, which is my plea at the 
beginning of my statement. 

The data are coded by socioeconomic level, by region of the coun- 
try, by sex, and by race, and the information released is not — does 
not ever include sex other than all girls and all boys. 

Mrs. Lloyd. I have one final question. Your opinion of single sex 
classes or schools, girls schools. How effective is this? 

Ms. Kahle. In the longer paper, I have what I consider the re- 
sults of a very interesting and maybe one of the most definitive 
studies. It was, again, done at the LFniversity of Michigan by Val- 
erie Lee. She looked at 21 schools. They were all private schools, 
so she could even out socioeconomic level: 7 all girls, 7 all boys, and 
7 coeducational. And she found sexism in all of the types of schools. 
The most overt sexism was in boys schools where there were fre- 
quent comments about girls. The coeducational schools, the most 

Prevalent sexism was in chemistry classes. She studied English, 
istory, math and chemistry. And although there was sexism, it 
was shared between teachers and students, and a lower percentage 
coming from teachers in all male or all female schools. 

Female schools she characterized as having a pervasive form of 
sexism, or pernicious form, because it was a sexism that said, "Oh, 
that is all right. You don*t need to do this. Or if that is too hard, 
you don*t need to try this". 

So, it was more of a nurturing atmosphere than a challenging at- 
mosphere which my colleagues who teach at single sex girls schools 
say girls do have in their classes and do bring to school with them. 
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It was absolutely fascinating that none of the types of schools got 
off the hook. Single sex classes in public schools are being tried 
now, although the question of their legality is still out. Girls tend 
to like them because they have more of their friends in these class- 
es. Teachers love them because they are extremely well behaved. 

The only problem is the teachers who get the all boy classes are 
not very happy, and the boys don't really like writing their own re- 
ports. So it is not a highly popular choice among the boys and some 
of the teachers. 

Ms. Bailey. I would just like to add that I agree with Janes 
point that any classroom, be it mixed sex or single sex, can be less 
than adequate for the students in it and that you can have sexism 
in an all girl's classroom. 

I do think that we need — 

Mrs. Lloyd. What you are trying to tell me, though is, it is the 
degree of challenge that the teacher gives the student. How is girl- 
girl, boy-boy? 

Ms. Bailey. Well, I think, yes, the expectations that are held, 
but also I think we need to look carefully at what is going on in 
mixed sex classrooms where the decision then is that somehow we 
do loetter if we separate the students. Because often what underlies 
that is the boys are causing a problem so we will take the girls out. 

I am concerned about the message that that sends to girls that 
somehow they are the ones that need the special help. I think we 
need to think about managing the classrooms in a way that all of 
the students in them, girls and boys, get an opportunity to both 
speak, take part and to listen, as I mentioned earlier. 

It is too easy, I think, to just jump to the idea that a single sex 
classroom will solve the problem. At the same time it is clear that 
for many girls a single sex experience particularly in the areas of 
math and science is a positive one. So, I think we need to look care- 
fully. 

Researchers always think there should be more research, but I 
think we need to look carefully az; what*s going on in those class- 
rooms that works well and then think about doing more of it in the 
mixed sex classrooms. 

Mrs. Lloyd. I have a 12-year-old granddaughter that makes 
straight A's that is not the least bit challenged. And the reason I 
am asking this question, I am going to help my daughter to enroll 
her into a private girls' school. Not because it is a girls* school but 
it is a school where she will be challenged. 

And I was thinking myself when I was asking some of these 
questions, but of course not all little girls are as fortunate as she 
is going to be, and I am concerned about all of our young women 
as well. But she needs to be challenged to do more. 

Ms. Bailey. Well, I think all students need to be challenged, and 
we have a situation, unfortunately, where indeed many are not and 
many of the least challenged are girls because the expectation is-- 

Mrs. Lloyd. My granddaughter is being teased — now, I think it 
is a form of harassment — at the school where she is now, because 
they make fun of her because she is smart and she stiidies. 

Ms. Bailey. If you talk to adolescent girls an awful lot of them 
already tell you that one of the things that they like best about 
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being in a single sex, all girl environment is that then they don't 
have to be afraid to be smart. They don't get teased for it. 

Mrs. Lloyd, That is a problem that we have encountered. Be- 
cause if they make fun of the girls they intimidate the girls when 
they study, then the normal change is. Well, let*s just don't do so 
much of that 

Ms. Bailey. Right. And one of the pieces of data that was in my 
report that I thought was taking a little too long to go through 
every chart was that it is very disturbing to see that where the 
science gap between boys and girls is widening is among the top 
scoring students. 

So, we are seeing a greater difference between the science scores 
and achievement of the brightest students with girls doing less well 
and boys doing better, and I think that part of these expectations 
and the harassment and the teasing that goes on plays into that. 

And that is particularly troublesome when you look also at the 
mathematics in an eighth grade among the top students the gender 
gap in math is also increasing, and that is right at that junior high 
level. So there is definitely a problem. 

Mrs. Lloyd. Right where they need it the most. 

Ms. Bailey. Yes. 

Ms. K^HLE. Could I add something in here because I — 
Mrs. Lloyd. Yes, you may. 

Ms. Kahle. I just got this information. But we all know that re- 
cently there was 'Take Our Daughters To Work" Day, and in some 
places, for equity, this became 'Take Our Sons And Daughters To 
Work" Day. And I have a report from BP America in Houston, and 
tney report that 83 children between 8 and 14 participated. 

And when they had the boys and girls together in a small room 
where both girls and boys were present at the videoconference ses- 
sions, the boys dominated the sessions. They did most of the talk- 
ing and took ownership of the video control box. And they took the 
seats first when it was clear that there were only seats for a small 
number of children. 

We also noted that during the girls wrap-up sessions that the 
girls who came to the microphone and asked questions were gen- 
erally in the 8 to 11-year-old group. The older girls did not partici- 
pate. 

They are similar to girls in adolescence beginning to lose their 
confidence and their participation decHned. So it is not just in 
school. It has to be very carefully monitored in all aspects, I think, 
of a girl's life. 

Mrs. Lloyd. Well, I certainly thank you for your testimony. 
Mr. Baker, do you have anything more? 

We hope that we can make a wave and certainly implement some 
changes. Thank you very much for being here. 
Ms. Bailey. Thank you. 
Ms. lOVHLE. Thank you. 

Mrs. Lloyd. Our second panel includes Dr. Shirley Malcom, 
Head of Directorate for Education and Human Resources Program, 
American Association for the Advancement of Science; Richard Ste- 
phens, Director, Office of University and Science Education Pro- 
gram, Department of Energy; Jane— Dr. Jane Stutsman, Deputy 
Assistant Director, Directorate of Education and Human Resources, 
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National Science Foundation — I certainly will be directing some 
questions to you that have been brought up; Stacy Kass, Director 
of Careers and Life Planning, Girls, Incorporated; and Dr. Rebecca 
Failor, Member of Board of Directors, Math/Science Network in 
Oakland, California. 

We do have your testimony. We thank you so much for being 
here and participating. You may submit your statement for the 
record and you may summarise it as you wish. 

And, Dr. Malcom, we look forward to your testimony at this time. 

STATEMENTS OF SHIRLEY MALCOM, Ph.D., HEAD, DIREC- 
TOR\TE FOR EDUCATION AND HUMAN RESOURCES PRO- 
GRAM, AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE, WASHINGTON, D.C.; RICHARD E. STEPHENS, DI- 
RECTOR, OFFICE OF UNIVERSITY AND SCIENCE EDUCATION 
PROGRAM, U.S. DEPARTMENT OF ENERGY, WASHINGTON, 
D.C.; JANE STUTSMAN, Ph.D., DEPUTY ASSISTANT DIRECTOR, 
DIRECTORATE OF EDUCATION AND HUMAN RESOURCES, 
NATIONAL SCIENCE FOUNDATION, WASHINGTON, D.C.; 
STACY KASS, DIRECTOR OF CAREERS AND LIFE PLANNING, 
GIRLS, INCORPORATED, NEW YORK, NEW YORK; REBECCA 
FAILOR, Ph.D., MEMBER OF BOARD OF DIRECTORS, MATH/ 
SCIENCE NETWORK, OAKLAND, CALIFORNIA 

Ms. Malcom. Thank you very much. Thank you, Madam Chair, 
and to members of the committee, for the opportunity to testify. 

I will summarize in such a way that I basically deal not only 
with the subject of my testimony but also with some of the other 
aspects of the AAAS programs for which I have responsibility. 

It just so happens that in my work at AAAS I have responsibility 
not only for the informal programs such as the Girls in Science 
Program that I discussed in my testimony, but also for the formal 
education programs and for programs for the public understanding 
of science and technology. 

And I believe that that is important because there is a central 
idea t>>at I think that v/e have to convey that the life spaces of girls 
are continuous. That while we might, in fact, look at what happens 
in their K-12 experience in their school experience that, in fact, we 
have to effect not only what is happening in their classroom situa- 
tions but in their out-of-class experiences as well, and that some 
of the programs that we undertake to bring science, quality science 
and mathematics into their out-of-school lives are exceedingly im- 
portant. They play a crucial role, especially in terms of providing 
some of those experiences that we say early on we can tell the dif- 
ference between boys and girls* achievements in science largely be- 
cause of differences in those early experiences. 

So, what we are sajang is that here is an opportunity utihzing 
the format of community-based organizations and the different ex- 
isting infrastructure of the organizations in which girls participate, 
can*t we utilize those in order to provide a quality science and 
mathematics experience? And that is really what the Girls in 
Science Program is all about. 

Within our directorate at AAAS we have a number of programs 
where we have essentially put all of the pieces together, and that 
is where we have taken a communitywide approach that deals not 
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only with what is happening outside of the school and not only at 
targeting groups that are under-represented, but also in terms of 
looking at how we can support in-school reform and how we can 
provide parents with the kind of information that they need in a 
timely fashion so that they can affect what happens with regard to 
their children and what happens to them in a school setting. 

There is nothing wrong with the girls. I think that that is the 
message that we have heard here. There is absolutely nothing 
wrong with the girls. Oftentimes there are things wrong — there is 
a lot wrong with the way that we approach them. There is a lot 
wrong with the kinds of programs that we might offer to them. In 
many cases there is a lot wrong with the fact that we don't chal- 
lenge them enough and have high enough expectations for them. 

That is why we have to worry about and make sure that we can 
support standards-based reform because the groups who could like- 
ly benefit most from having clear expectations and high expecta- 
tions are those who have had in so many cases such low expecta- 
tions. We have built on the work of the Girls in Science Program 
that we have carried out under the AAAS auspices and under Bush 
Foundation support, and we anticipate that these kinds of quality 
out-of-school experiences do have a role in overall reform. 

We expect that in some cases, especially with the elementary 
girls, they are actually receiving more time on science and math 
than they are likely getting from their K-12 experiences, because 
there is so little that is now being provided for children at the ele- 
mentary level. 

Again, I appreciate the opportunity to come and provide some in- 
formation aiid insight about the progi'am of which we are so proud 
because it is an opportunity to reconnect science, math and tech- 
nology to the lives of girls and young women. 

[The prepared statement of Ms. Malcom follows:] 
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It was over 18 years ago thai I first appeared before a committee of the U.S. Congress 
to testify about issues related to women in science and engineering. During those intervening 
years we have made progress: we have seen increases in women's participation in science and 
engineering careers and in Ph.Ds earned in S/E fields. (See attached paper by Betty Vetter 
prepared for Science Linkages in the Community). But 18 years later we find ourselves 
discussing many of the same concerns about gender differences in science and mathematics 
coursetaking, achievement, experiences, and access to quality programs. Why has this 
happened? Why, after so many years, do the problems described in the AAUW report, and in 
the report by these witnesses still persist in scientc and mathematics education? 

I was among those advocates for increased science and mathematics coursetaking in high 
school by minority and young women students. If these smdents would only realize the 
connection between the amount of mathematics and science and their access to college majors 
or to adult careers, we thought* then things would be different. We did get improvement and 
more coursetaking. but nothing was really "fixed". As we looked inside many of those classes 
that we urged young women to take we became increasingly aware of the unevenness of 
curriculum quality, of uninspiring pedagogy and topics, and a competitive environment which 
neither encouraged participation nor communicated an accurate picture of the way science is 
really practiced. We pushed our interventions down in the grades to middle school as we 
recognized that for so many young women the damage had already been done: at the first point 
that science and mathematic cccrscs became elective they would opt out of the ulent pool. 
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While most students (girls and boys alike) were not receiving much science at all as part 
of their elementary school experiences we came to understand all too well that this disadvanuge 
girls more since their lives outside of school were less likely to include science, mathematics and 
technology, since they played different games, were provided different toys and had different 
experiences available to them. 

We came to understand that we had to look at all of the life spaces of girls and young 
women, at the messages tliat they were receiving about science and mathematics from the home, 
from school, from their community and in the larger society. And we began, along with many 
other groups, to build interventions to address some of 'these problems. We knew from The 
National Assessment of Educational Progress aiKl from the work of researches such as Jane 
Kahle, Jacqueline Eccles and others that girls had less access even to simple technology, 
measuring equipment and insiruraenution and that much of this differential came from leisure 
time and non - school uses; thai girls had less encouragement from their parents to do 
mathematics and science since they too had been socialized to think that boys were better at 
these fields. 

As we looked around for interventions to address these non - school hours (community 
opportunities for science a«i mathematics and parenul attitudes and beliefs) we tunved to some 
natural partners: youth serving groups and other community - based organizations (CBOs) 
committed to the education and social development of young people especially those who were 
members of minority groups, girls or those with disabilities. The crucial role of CBOs in the 
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development of early adolescents is fully explored in the repon of the Carnegie Task Force on 
Early Adolescents: A Maner of Jme . Beginning around 1985 with suppon from Carnegie 
Corporation of New York we developed a project. Linkages, to formally connect CBOs to 
science - based organizations. We worked with Girls. Inc in their Operation SMART (Science. 
Mathematics and Relevant Technology) serving in consultative roles on content and inter\'ention 
strategies. 

Through suppon of the Bush Foundation of St. Paul we developed the program "Girl and 
Science: Linkages for the Future." working with the 14 iocal Girl Scout Councils that serve the 
cri - state area of Minnesota. North Dakota and South Dakota. The director of this program was 
Marsha Matyas. then director of the AAAS Project on Women in Science, now Education 
Officer of the American Physiological Society. 

The goals of the project were varied: 

• to develop quality hands - on science experiences; a training manual with accessible 
language and activities using inexpensive, easily located materials to allow girls ages 5 
to 17 to explore science and technology concepts and to complete science - based badges. 

• to help council staff and trainers develop confidence and skills in facilitating the work 
of leaders around science and technology themes. 
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^ to identify local scientisis and engineers who could serve as role models and as long term 
advisors to the work of local councils. 

• to provide opportunities for girls to use the kind of equipment and to engage in the types 
of activities that studies indicate can foster long-term interest in science, mathematics and 
engineering, such activities which girls often have minimal opportunities to explore. 

A subsequent project also supported by Bush Foundation, "In Touch with Technology," 
built on the success of the first project and provided experiences to explore more advanced 
topics in the physical sciences, engineering and computing. Kits were provided to the councils 
that included the more tei:hnical equipment necessary to successfully complete this program. 

This "trainer of trainer" model is highly effective in promoting "scale - up" (increasing 
the number of people trained and the number served) as well as in building local capacity to to 
undertake science, mathematics, and technology based activities. 

For example in the "Girls and Science: In Touch with Technology" project AAAS staff 
trained some 35 experienced trainers and council suff not only to carry out activities we had 
developed, but also to adapt activities from other sources. These trainers and staff members 
subsequently trained between 800 and 1,000 leaders who served 8 to 10 thousand giris and 
young women. Since capacity exists within those communities these trainers and leaders can 
continue to serve the girls who enter scouting. 
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More than 550 institutions, businesses, government agencies and individual women 
scientists, mathematicians and engineers volunteered to panicipate as resource people to these 
councils. These community resource listings were published by AAAS and made available to 
the councils. 

There were many other results from this program: 

• development of quality hinds - on materials and training approaches which have been 
made available to other councils as well as used in regular leacher inservice programs. 

• development of a newsletter, activity postcards and patches to provide information, 
enhancement and identification with the project. 

• based on a prior relationship begun with Black Hills Girl Scout Council, the 
establishment of Rapid City. S.D. as site of a community - wide comprehensive reform 
effort, pan of the AAAS Science Linkages in the Community initiative supponed by 
Dcwirt Wallace - Readers Digest Fund. 

We know that our Girls in Science project is only a small pan of what needs to be done 
to connect girls, young women ajid the adults who work with them to science, mathematics and 
technology education. But this project fills an important need for girls and young women using 
the existing infrastructure of youth-serving groups to build confidence, a base of expenence and 
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success, suppon for local reform and help in affecting parent anitudes about the role of science 
and tecbjiology in their daughters lives. 

At AAAS we have incorporated the lessons learned and tools developed into our 
programming including our more comprehensive community - wide activities. 

We understand that the entire system of K-12 education in science and mathematics must 
change - that teachers must teach all students well, that the classroom environment must support 
all children's learning, that all students must be provided quality preparation in challenging 
subject matter and then held to high standards; that the modes of instruction must be varied and 
supportive of girls* and boys* interests; that the forms of assessment must support development 
of problem framing, problem solving and critical thinking for girls and boys; that schools must 
be organized to affirm and support science and mathematics learning for all. 

But we also must realize that most schools only last from September to June; most 
smdents are at home and iirtveir communities between 3:30 p.m. and 8:30 a.m. Monday - 
Friday and all day from Friday afternoon to Monday morning. There need to be quality science, 
mathematics, technology experiences available for girls there as well. Programs offered by 
CBO*s can help fill these spaces. And so can quality programs on radio and television, quality 
books and software. 
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"Girls and Science" is one of many interventions we have developed and programs we 
undertake to fill the life spaces of girls and young women. We want to help them connect to 
science and technology and have these fields affirmed as having a role in their lives an.' in their 
future. 
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INTRODUCTION 



Throushoui mosi ot tis history. «;cicnce in ihe United States has been principally an enterprise of while 
males. In reccni \cms. ihc policy ot open doors to foreign graduate students has brought many AsiiiH students here 
10 cjm their oociorates. and man> ot ihem hase stayed, becoming a part of the United States workforce in science. A 
tew hardy women made their way into science early in the twentieth century, but the great depression of the thirties. 
World War ([ and iis G.I. Bill in the forties, and the general tenor of the culture in the tlfties all combined to erect 
barriers to women which relatively few wom^n were able to surmount. 

Vrmr to the 1970s, a tiny handful of African Americans managed to earn degrees in science, often from one 
of the historically black colleges or universities established after the Civil War to maintain segregation of the races 
v>h\\c providing education for z few middle-class African Americans. A majority of these graduates found 
employment in these same institutions. 

Mexican Aniencans typically dropped out of school earlier than other Americans, and relatively few Puerto 
Ricans earned college degrees, either in Puerto Rico or in mainland universities. There was little eiKOuragement in 
the school <;ysiem for Hispanic citizens to enter higher education, and even less encouragement for them to enter 
>cience. Most Cuban Amencans earned their college degrees before coming to the United States, but even among 
these immigrants, relauvely few had advawred degrees in science. 

The opportunities for American Indians to learn about and prepare for science careers were almost non- 
existent before mid-century, and rare after that. Organizations such as AISES (Amencan Indian Science and 
Engineering Society). NSBE (National Society of Black Engineers) and SHPE (Society of Hispanic Professional 
Engineers), and student organizations or programs such as NAMEPA (National Association of Minority Engineering 
Program Administrators. NACME (National Action Council for Minorities in Engineering). WEPAN (Women 
Enginecnng Program Administrators Network). MESA < Mathematics. Engineenng. Science Achievement) and GEM 
(Graduate Education for Minoriues in Engineering) were all founded less than two decades ago. 

Scientists with disabilities were almost universally scientists whose 'raining and early experience had 
preceeded the disability, since there were few opportunities for mainstream education of children with disabilities. 
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nie progress ot ihe pasi iwo decades is remarkable lor all of these groups— mi noriiy und whiic v-omen. 
Alncan Americans. Hispanic Americans. American Indians and Americans wilh disdbiiiiies. Bui none of ihcm are 
\c\ on a le.-el playma field nmiH M^hiie males, enher \n o^jponunitics for preparation for a science or cnginrermg 
caicer or in opponuniiics lor employ mrnl and advancement. This s<nes of status reports is designed to shed some 
htfhi on the accomplibhmcnts of and the remaining bamers to each of these groups in aliaining an appropriate 
partnership in the Amcncan science enterpnse. 
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INTRODUCTION 

During ihc I970's and early 1980 s. Amencan 
women made remarkable inroads into the commu- 
nity ot scientists and eiicineers. Hovvever. the 
increase in their participation has leveled off in 
most areas, although they have not yet achieved 
demographic panty or occupauonaJ equality with 
men. Some of the burners to iheir panicipation arc 
dropping, and others are at least bemc recognized 
— ihe first step toward their elimination. 

Git Is are drawn toward or pushed away from 
NCicnce and mathematics not only by their own 
aptitudes and interests, but also by their reactions to 
the attitudes of their teachers, their parents, and 
their peers. Society tends to believe that boys arc 
more likely than girls to be adept at mathemaucal 
. or mechanical acuvities. This is among the many 
damaging stereotypes that affect American children 
and the choices they make, both in school and later 
during their woriane years. 



Because of this stereotype, boys and men are far 
more likely than gir's and women to believe they 
are good in mathematics and science, even when 
their a.«-ades are the same, or lower.= T\as differ- 
ence in self-confidence is not an accident, nor is it 
the result of genetic differences. It comes, instead, 
from societal conditioning, so that boys grow up 
believing they arc superior to girls in mathematics 
and science, even w hen iheir grades say olhcrv» isc. 



THE SCHOOL. YEARS 

Mathematics is the most important single factor 
in determining admission and success in science 
and engineering careers, and girls score as well 
as boys through thccarly teen years. However, 
•.viib little to encourage their panicipation. many 
girls drop out of mathematics as soon as they 
can, and this lowers their scores by age 17.^ In 
the most recent national assessment in 1990. 
young women show some improvement relative 



TRENDS IN MATHEMATICS PRORCIENCY BY SEX AND AGE, 1973-1990 
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service tor National Cenierfor Educwion Suusiici. (Repon No :i ST-OJ). Washinftoo, tx:- Covemmeni Pnnung Office. June 1991 
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10 ihe men in ihe age 17 group, as malhemalics 
course laking for girls again comes into favor. 

Science js a diffcrcnl mailer. The NAEP science 
js^essmeni sho^ s a sex gap even ai age nine, 
jnd widens ai each higher age as girls drop 
tan her behind boys — Nconng 3.5 percent below 
them by 1990.' Among ihe reasons tor ihis arc: 

■ Most K-8 leachers, almost all women, 
^utfer from inadequate preparation in science so 
that ihey fear teaching science and lack confi- 
dence in iheir ability to do it effectively/ The 
role model relationship is obvious A teacher's 
tear of or feeling of helplessness with science or 
mathematics says to the girls that it is natural for 
them no! to like or be good at these subjects. 

' Teachers of all ages and both sexes dis- 
criminate in the classroom/ They, with the rest 
of society, have lower expectations for girls than 



for boys, particularly in science and mathemat- 
ics. They call on and praise boys more than 
girls, let boys iniermpt girls, but praise girls for 
being polite and waiting their tum.* .Mthough 
some barriers arc being broken, and genuine 
change is occurring, both oven and insidious forms 
of gender bias continue to distort the education of 
American girls and young women, from kindergar- 
ten through graduate school. Sexual harassntent 
now starts in grade school, with taunts, physical 
touching, and grabbing. School officials have 
failed to stop this behavior,^ 

By the time they arc sophomores, only ten percent 
of the girls compared with one- fourth of the boys 
express interest in the natural sciences. By the end 
of high school, about one fifth of the boys, but only 
one twentieth of the girls continue to indicate a 
potential career interest in these fields,* 



TRENDS IN SCIENCE PRORCIENCY BY SEX AND AGE, 1973-1990 
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UNDERGRADUATES 



Over ihe pasi two decades, ihere 
has been a signiftcani increase in 
ihe proportion of American 
women who go lo college after 
high school graduauon. and their 
participation in mathematics- 
based major fields ha^ increase 
generally m proportion to their 
areatercolieee attendance."* 



But the forcps that tum women 
away from science and engineer- 
ing do not vanish at the end of 
high school. Among those hardy 
women who enter college plan- 
ning to nwjor in engineering, for 
example, more than one third 
apparently do no< complete those 
plans, if we compare freshman 



MAJOR CHOICES OF FRESHMAN 
WOMEN 1973-1993 
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WOMEN ENGINEERING FRESHMAN & GRADUATES FOUR YEARS LATER 
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enrollments wiih graduations for . 
(ha( class. 



We do not know wlwthcr those 
who leave engineering move to 
mhcr majors, in or out of the 
science/engincenng grouping, 
change schools, or drop out of 
school altogether. One ongo- 
ing study of undergraduate 
majors in science and engineer- 
ing'" tlnds that the students 
\\ho continue in the science or 
engineenng major differ very 
lilllc from those who move out 
of the field before completing a 
degree. Tlicy have the same 
complaints about the under- 
graduate program, but the 
student who leaves is more 
likely to be drawn away by another force, such 
as peer pressure or interest in another major. 
Relatively few women students leave engineer- 
ing because of bad grades. 



NS&E DEGREES AS PERCENT OF 
BACHELOR'S DEGREES, 1960-1991 
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Despite the substantial drop in the number of 
college age Americans that began in the early 
1980s, there has been no drop in total baccalau- 
reate production, and none is expected before 



NS&E DEGREES BY SEX 1970-1991 
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1 994." However, the number of bachelor's de- 
grees awarded in ihc natural sciences and engineer- 
ing has been dropping, for boih men and women, 
from a high of 214.000 in 1986 to 160.600 in 1991 
• - a 25 percent drop in jusi five years.'- 

Thus, as a percentage of all bachelor s degrees, 
those in the natural science and engineering 
fields have dropped from 21.3 percent in 1986 to 
14.7 percent in 1991. Had it not been for the 
increasing numbers of women cammg these 
degrees during the decade of the 1980s, degrees 
in these fields by 1991 would be at about the 
same level as in 1971. 

For women, the number of bachelor's degrees 
that are in natural science and engineering fields 
has fallen from 12.3 percent in 1986 to 9.1 
percent in 1991. while the numbers in social and 
behavioral sciences have risen steadily. Except 
in the bio-sciences, women have not achieved 



PERCENT WOMEN AMONG B5 
ENGINEERING GRADUATES, 1993 
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parity even at the bachelor's level in any of the 
natural science fields, although they now earn 
more than half of ail bachelor's and master's 
degrees awarded, and almost 40 percent of the 
PhDs. They earn only 33 percent of the natural 
science and engineering bachelor's degrees. 27 
percent of the master's and 22 percent of the 
PhOs. The behavioral and social scictK:es raise 
the percentages. 

In engineering, women rose from less than 2 
percent to almost IS percent of the BS graduates 
from 1976 to 1986, but tlicn held steady for the 
next six years. Finally, in 1993. they increased 
their share of BS grvduatcs to 1 6. 1 percent. 

At the bottom of each bar in this chart are the 
combined black. Hispanic, and American Indian 
graduates of both sexes. Separating the data by 
both sex and race, we find that women earn a 
higher percentage of the engineering degrees 
awarded to minorities than of those earned by 
white students. Black women, particularly, earn 



about twice the percentage of black degree 
awards as do women of other racial and ethnic 
groups. The foreign graduates show the smallest 
representation of women. 

QRADUATE STUDY 

Graduate enrollment in the sciences and engi- 
neering has risen steadily since 1974, largely 
fuelled by foreign students, who now make up 
30,1 percent of full time enrollment. In fall 1991, 
women were 37.1 percent of all full time gradu- 
ate students, ranging from 13.7 percent in engi- 
neering to 66.4 percent in psychology. There are 
24 percent of full time snidenls in the physical 
sciences; 30 percent in the mathematical sci- 
ences as well as in the earth, atmospheric, and 
ocean sciences; 3 1 percent in the agricultural 
sciences: 21 percent in computer sciences 
(down frr m 25 percent in 1982); 45 percent in 
the biosciences; and 4 1 percent in the social 
sciences.'* 



*' SutcnsJ Scienct Foundation. Sdected D«ti oi GnduMc Studcnu and Postdoctontcs m Sctem tnd Engineenng: Fall 1991. 
Spectalizcd PimfMca No. 5: Set: Md No.7: Citiicmhtp (NSH 9:035 5 and 92035.7). 
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PERCENT OF WOMEN AMONG FT GRADUATE STUDENTS 
IN PHD INST,, 1974-1991 
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Financial Support 

Although the majority of graduate students in the 
math-based fields arc supported during their 
graduate years, women are more likely than men 
to have to support themselves, and are much less 
likelv than men in the same fields to obtain 



federal support for graduate study. In 1990. for 
the first time, ihey had more institutional support 
than men (usually teaching assistantshipsj but by 
fall 199 1 , a higher percentage of men than of 
women had institutional support. Men also are 
more likely than women to get their support in 



FULL TIME S/E GRADUATE STUDENT SUPPORT, 1980-1991 
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PERCENT OF S/E DEGREES EARNED BY WOMEN, 1991 
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the form of research, rather than teaching assis- 
tantships. thus furthering their opportunities for a 
reseavch career. 



GRADUATE 
DEGREES 

Wcmen are more likely than men to seek a 
master's degree without planning to continue 
further graduate study. They arc 47 percent of 
ali full time science and engineering graduate 
students in masters-granting institutions, but 
only 32 percent of those in PhD-granting institu- 
tions. Continuing lick of self-confidence ap- 
pears to be one reason for this disctepancy, and 
lack of support may be another. 

Women earn a slightly lower percentage of 
master's degrees in the natural science fields 
than of bachelor's degrees, with the largest drop 
occurring at the FhD level. The number of 
women earning doctorates m science and engi- 
neering defines the baseline for their presence 
among top researchers and faculty, in most of 



the math-based fields, those numbers continue to 
be well under one fourth of the total. 

With a steady increase since 1970. women now 
earn about one third of the life and social science 
doctorates, and exceed half only in psycholof,y.'* 
Looking only at U.S. citizens, women earned 26.3 
percent of 1992 doctorates in natural science and 
engineering fields, or 2.483 (of 9.428) U.S. awards, 
including 281 in engineering. 86 in phvsics and 
astronomy. 356 in chemistry. 140 in earth, atmo- 
spheric and marine scitnccs. 97 in mathematics and 
69 in computer science. 

Within this group of women. 1 1 were American 
Indians. 143 were Asian Americans. 35 were 
African Americans, and 71 were Hispanic, for a 
total niinority representation of 1 1.3 percent. 

In contrast, 7.857 foreign citizens, mostly male, 
earned PhDs in these same fiel(is in 1992 from 
American universities. Women are better repre- 
sented among doctorate recipients in the life sciences, 
the social sciences, and the behavioral sciences — all 
fieids *vith small foreign representation. 
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PERCENT OF WOMEN S/E PHDS BY RELD, 1950-1992 
(3-yMr avtragM) 
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WOMEN IN THE 
WORKFORCE 

WUh growing numbers of women prepared for 
the professional workforce, their presence is 
increasing in ail science and engineering fields. 



Although still under 10 percent of the engineer- 
ing workforce, they make up one fourth and 
more of the working science 'population, includ- 
ing more than half of the psychologists and the 
social scientists and urban planners, according to 
the U.S. Department of Labor. However, few 



NSAE MINORITY PHD WOMEN, 1975-1992 
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women arc working in the top 
echelons ol business, industry or 
govern mcni: and academic 
uomcn stiil advance in rank 

behind ihe men with whom 
they graduate. 

Cnemployment Rates 
Panicuiarly at the docioraJ level, 
\somen do not appear to have an 
equal opportunity to obtain 
employment. Women in science 
arc more than twice as likely to 
report being unemployed and 
seeking employment as arc men 
\Mih similar credentials. In spile 
of a relatively low unemploy- 
ment rate among doctoral 
scientists and engineers, the 
unemployment rates in every 
biennial survey of the doctoral 
population over the past 16 
years have been two to five 
limes higher for women than for 
men in the same doctoral field.'^ 
When overall unemployment is 
highest, the gap between the 
unemployment rates of rncn and 
women is greatest. 

Salary Differentials 
A major barrier to women is 
differential salaries, including 
the statement this makes. In a 
democracy, salaries generally 
are equated with worth. Like 
men. women need to be assured 
that society values their abilities, 
their work, and their achicvenicnts. Many 
things affect salary, including amount of educa- 
tion, field of specialization, years of experience, 
type and size of employer, and geograpliic 
location: as well as shortage or surplu ^ of work- 
^Ts with similar qualifications. But when all of 
those have been controlled, the differential that 
remains is related to the sex of the worker. 



EMPLOYMENT IN SELECTED OCCUPATIONS, 
BY SEX, 1992 
(Numtan in Thousands) 



Occupation 


Total 


Parcant 


Emptoyad 


Woman 


Total. 16 years and over 


117.598 


45.7 


Managenai and Protesstonal Speciality 


31.153 


47.3 


Executive, administrative, and managenal 


14.767 


41 5 


Officiais. admintstrative. pubk: admm. 


619 


43.8 


AccourKants and auditon 


1.365 


51.2 


Professional speciality 


16.386 


52.6 


Architects 


138 


15.3 


'ngineers 


1.751 


8.5 


athematKal & computer scientists 


935 


33.5 


Computer systems analysts & scwntists 


693 


29.6 


Operations & sys. researchers & analysts 


192 


45.2 


Natural scientists 


459 


27,2 


Chemists, except btochemisU 


120 


30.1 


Geologists and geodasists 


52 


11.8 


Biokjgical and IHe scientists 


95 


33.8 


Health diagnosing occupations 


914 


18.3 


Physicians 


614 


20.4 


Dentists 


162 


8.5 


Health assassmani & treating occupatwxu 


2.517 


86.8 


Teachdrs. coUega arxJ university 


737 


40.9 


Teachers, excapt coMaga and unnrersity 


4.216 


74.8 


Social scientiats 4 urban ptannart 


387 


54.1 


Economists 


122 


43.3 


Psychotogiats 


223 


62.5 


l^wyars and judgaa 


788 


21.4 


Lawyers 


753 


21.4 



Some*: EmptoynmitAEMiwng*,Jm. l993, USOtpt. otLatxy 



Although women earn less than the men with 
whom they work, women college graduates 
working in a field strongly dominated by men, 
such as engineering, will cam more than women 
working in a female*dominated field such as 
elementary education, because fields dominated 
by women are assumed to be worth less than 
those dominated by men. This has little or 
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nothing lo do with ihc level of demand for such 
workers, ihe level of responsibility required for 
the job. or of any shortage or surplus of supply. 
And even in female -dorm naied fields, wen are 
paid more than women, from the very beginning. 
For exarnple. 1993 starting salary offers to new 
baccalaureate graduates in nursing averaged 
S36.964 for men: S3 1.594 for womcn.'^ 

This occupational wage or salary differential, 
determined by the proportion of women in the 
field, explains why. among all full time workers, 
women with four or more years of college in 
1990 earned average salaries 1$28,017) nearer to 
those earned by nocn with only a high school 
diploma (S26.653) than to those earned by men 
with a bachelor's degree (S39.238)." 

Startmg salaries in most fields are slightly lower 
' for women than for men." and the gap widens 
over time. Some years, women m one field or 
another will show higher average offers than the 



men with whom they graduated, as in biology in 
1993. but by the next year, women will once 
again have slipped behind their male cohorts. 

Engineering is an exception. Here women have 
received slightly higher starting salaries than men 
for several years, but that advantage quickly 
disappears as men are promoted faster than thr 
women with whom ihcy were hired. In the words 
of a recent study by the Society of Women Engi- 
neers, "Before they reach the age of 30. men 
engineers move ahead of women and continue to 
move ahead throughout their careers.**'* 

Doctoral scientists and engineers show the salary 
gap beginning with the very first job, and the gap 
continues to widen over time. Particularly at the 
point about 20-24 yjars after the PhD, won>cn's 
salaries drop off, while men*s continue to rise.^ 

The overall salary gap between men and won>cn 
doctoral scientists in 1991 is about $12,000 per 
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yesr. but is [ess in some ilelds 
than in others, and is less 
among those with comparable 
experience levels. 

Women scientists arc hurt by 
the salary differential. They 
pay the same fees and tuition as 
their male classmates while in 
school; and they pay the same 
prices as men tor food, mort- 
gage loans, cars, and all other 
essential goods and services. 
The salary difference among 
PhDs extends across all science 
tlelds. and has changed very 
linlc over the ten biennal 
surveys of the doctoral popula- 
tion that have been carried out 
by the National Research 
Council since 1973.-' 



Sexual HarassiiMflt 

A major bvrier to advancement is sexual harass- 
ment and c itright sexual discrimination. 
Women scientist groups report that this problem 
is a continuing one. As was evident to all after 
the televised nomination hearings of Supreme 
Court Justice Clarence Thomas, men and women 
do not necessarily see the same thing when they 
examine sexual harassment or other forms of 
workplace bias. Several recent studies demon- 
strate that this is still tr\ie." 

The Glass Celling 

Like women in every profession^ women in science 
are limited in how far they can rise. Less than 3 
percent of top jobs at Fortune 500 companies were 
held by women in 1990; only 175 or 2.6 percent of 
ihe 6.502 coiporaie officers employed at the 
nation's largest companies in 1992 were women; 
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only 4.5 percent of the corporate board scats of the 
Focaine 500 conipanics were held by women." 

Women in GovernnKnt 

Federal agencies employ a higher percentage of 
women among scientists and engineers than 
either industry or academe. However, as in other 
settings, entry level sarc lower and advancement 
is slower for women. Grade levels (atsd thus 
salaries aiKi responsibility) lag well behind men 
of similar background. Federal women scientists, 
wherever employed, typically are two or more 
salary grades below men in the same field, with a 
salary differential of $6,000-$ 12.000.''* While 
some of this may be attributed to greater job 
longevity among men, that is not sufficient to 
explain the difference. 



National Science Foundation. Chnctensuct of DoctooJ Scknosu and Engineen m the United Sutes: 1973 through 1989. op. cii. 
" For example. Richard B. Pnmack and Virynia O. O'ljeacy. "Women in Ecok)(fy.'* BIOSCIENCE, March. 1993: Elbi and Eng. op. 
cn.. Nina Rotcher. Women Chemsta 1990. Wailin«too EXT: Amencan Chemical Society. Dtcember 1990: and RusmU Reynolds 
Associate^.. Men. Women and teadenhip in the Amencan CocporaiKX). New York. November. 1990. 
Study by the FenuniM Majoniv. rqncud by Karen Ball in '•Study Find* Few Wonwii Ho4d Top Eji«cuuve Jobt." THE 
WASHINGTON POST. Aupm 26. 1991 . p. A- 1 1 
' Eleanor B^bco. Ed.. Salanes of Soendus. Engineers and Technicians. 16th Edition. Waihingion IX:: CommUMm on Profetsionab in 
Science and Technotofy. Aug. 1993. pp. 161-166. 
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Women in Industry 

Companies have double standards for men and 
wonien, so that wonnen and their contributions are 
perceived differently than their male colleagues. 
For example, companies often reward men and 
pc!>alize women for the same acuon. whether it is . 
pyjcnu^xxi or leoci<:rship. Having children mdi- 
cates stabi!ir/ m male employees, but lack of 
dedication to the job tor women. A confident 
women is likely to be considered ' too aggressive." 
Women are promoted only after they have already 
proven that they can perfomi the tasks required in a 
new position, whereas men are promoted based on 
their perccivec potential. Wonicn arc excluded 
from the men's networks, but may be discouraged 
from setting up support groups of their own.^ 

Women in Academe 

The percentage of employed PhD scientists who 
are women more than doubled from 10 percent in 
1973 to 22 percent in 1991 Women make up 
about one third of all working scientists, and 
have been avi 'lable in larger numbers for many 
years in the Icwer and middle ranks of science. 



But they have been unable to pierce the upper 
scientist strata in anything beyond token num- 
bers. 

Among doctoral scientists employed in academic 
institutions, women earn less than men at every 
rank, in every type of institution, and in every 
field. It is also more difficult for women to tlnd 
employment in ac2demic institutions, particu- 
larly in tenure track slots: to achieve tenure when 
they do receive academic appointments, and to 
advance in rank. Despite large inroads into 
academe, women are not yet represented on 
tenured or tenure track faculty in proportion to 
their availability. For example: 

*In the top ten departments of mathemat- 
ics in the U.S.. there were 303 tenured men and 
four women in 1993. Harvard, MIT, Princeton. 
Yale. Stanford. California Institute of Technol- 
ogy, and Chicago had no tenured female faculty. 
UC-Berkeley had two, but was being sued 
(successfully) for sexism by Jenny Harrison, 
who had been denied tenure.-^ Women earned 22 
percent of math PhPs in 1992, so the persistence 



WOMEN AS PERCENT OF EMPLOYED S/E PKDS, 1991 



Psychok>gists 
Medical Sciertc* 
Bk)(ogk^^ ScMfic« 
Social Sdenc« 
Chemists 
^^th Sdenoe 
Agncuituml Set. 
Envirofimentai ScL 
Phyj4ci$ts 
Engineers 




30 40 
QftfJh by CPST (354 Pmt4} 



Linda Dix. Ed. Women Sci«ftditt and En|iM«n m Induttiy- Why So Few? W^hiflfioo D.C.. Commiaee on Woiwn in Science and 
Enpnecnni. Nauoni] Research Council. Nattonal Academy Presi. 1993. 
* National Scjcikc FoundatKMi. QwwtcnUKs of IXxrtonI SCh.miiu "iid Enjinren tn the Unitfd Sttiei. 1991, op. at 
" Rcpoded m MANPOWER COMME^f^S. v. 30. No. $. July/Aufutt 1991. p. :0. 

17 



DC 



89 



PERCENT WOMEN PHD FACULTY BY FIELD. 1989 
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of such imbalance within mathematics faculties the doctoral awards in chemistry every year 

suggests the continued existence of a bias against since i960, (including more than one fourth of 

women in many top-level mathematics depart- 1992 awards), but they made up only 5 percent 

mcnts. of tenured faculty in 199 1 and 16 percent of 

• The picture in chemistry is similar. tenure track faculty, although they have earned 

Women have earned an increasing pcrcenuge of 9-25 percent of the chemistry PhDs awarded by 
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these same institutions in every year for the past 
two decades. Doctoral women chemists in 
academic institutions earn substantially lower 
\alaries than their male countcrpans with the 
Name rank — i.e. $6,500 less among fiiU profes- 
\ors in 1 990, S2.926 less among associate pro- 
fessors, and S 1 ,873 less among assistant profes- 
sors.-' These differences exist regardless of 
experience level, e.g., among full professors 20- 
24 years after the BS, men average $65,675; 
women, $61,868.-'* 



SUMMARY AND 
CONCLUSIONS 

Women have increased their presence less in the 
physical sciences and engineering than m most 
professional occupations. Perhaps because of 
their small representation, they appear to have 
made less progress in removing the impediments 
that continue to restrict their advancement 
among their peers than is true for women in the 
social sciences, in medicine, in law, and in 
gener^ business careers - all of which include 
higher proportions of women. Relative to men 



with similar credentials and experience levels, 
women in all of the sciences cam lower salaries, 
experience higher unemployment rates, are more 
likely to be employed in temporary positions, 
and find fewer and slower opportunities to 
advance, either in rank or toward management, 
or to obtain security in the form of tenure. 

The barriers of social prejudice and custom that 
impede progress for women in science have not 
been removed, although some of them arc slowly 
being edged aside. The isolation experienced by 
women working in engiiicering and science has 
decreased as more women enter thr.se fields. 

Societal mythologies about gender-based charac- 
teristics of girls and women and their appropriate 
roles arc slow to change, but they are changing. 
Most American families now recognize the 
importance of preparing their daughters for 
independence, rather than solely for maniage 
and motherhood. 

The next step, already slowly underway, will be 
to equalize the playing field to take full advan- 
tage of the talent and training of that haif of the 
U.S. population who are women. 



'* Amencan Chemical Soaety. DomMUc SuQi>. DiKnnuMtJon. tni Career O()pottufliticc c( M«n and Women Oiemuu. WMhinfton 
DC. Amencan Chemical Society. Ocobcr 1991 
RoKiMcr. op. ciL. Tabk 4. IK. 
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Mrs. Lloyd. Well, thank you very much. 

Mr. Stephens, we are going to have to break for two votes here. 
I apologize for the inconvenience, but I am sure you know that is 
the way it works around here. 

[Recess]. 

Mrs. Lloyd. Well, thank you for your patience. We apologize for 
the delay. 

And, Mr. Stephens, we look forward to your testimony at this 
time. 

Mr. Stephens. Thank you, Madam Chair. Actually, I should give 
you some reason why I am actually here today. It turns out that 
I am the father of four daughters. And listening to the testimony 
earlier this afternoon, I can share many personal experiences. 

I had four daughters who left sixth grade movin[,' into middle 
school excited about science. Two of them were turned off imme- 
diately by their middle school science teacher. The other two main- 
tained an interest in science but were counseled out, again, of tak- 
ing the tough courses at the high school level. You had to contin- 
ually fight to keep them in against the advice of teachers and coun- 
selors. So, I can share many of those same kinds of experiences on 
a personal level we heard about earlier this afternoon. 

The other reason is that I have been before this committee befor^^. 
and I am also retiring at the end of September. I wanted to have 
this opportunity to tell you how much we appreciate your support 
of education programs at the Department of Energy. We are going 
to miss you, and we are going to miss the support that you have 
given us in the past, and look forward to working, of course, with 
the subcommittee in the future. But your support has been very, 
very welcome to us. 

Mrs. Lloyd. Why I thank you very much, and I wish you well. 

Mr. Stephens. Thank you. I would also like to submit my testi- 
mony for the record. 

Mrs. Lloyd. Without objection, all of your statements will be 
made a part of the record and you may summarize. 

Mr. Stephens. All right. I have shared with the committee a 
copy of the recently issued catalog of education programs for the 
Department and I just have to point out that these have a very 
smart young woman on the cover. It just turns out the young 
woman is also from Oak Ridge, Tennessee. Nothing — it was just a 
fortuitous, I think, — 

Mrs. Lloyd. Well, I certainly expect Oak Ridge to be included. 

Mr. Stephens. That is true. 

But this catalog will give members of the committee, I think, a 
lot of information about all of the programs that the Department 
is responsible for in education, many of which do deal with women 
and people of color. As a matter of fact, that has been our number 
one priority over the last several years: trying to raise the number 
of women and people of color in all of our education programs. 

Right now, if you look at our undergraduate programs about a 
third of oi r participants are women. In our high school programs 
it ranges from a low of 10 percent to a high of about 20 percent, 
so we need to do much more and we will continue to increase that 
percentage. 
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My testimony touches on a number of programs that the Depart- 
ment is involved with that specifically support young women in 
science all the way through the pipeline, as early as preschool all 
the way up to our postgraduate programs. Let me share, though, 
just a few anecdotal activities with you, trying to give you some 
sense of what the Department has really been trying to do using 
our collection of, frankly, unparalleled scientific resources, namely, 
people and/or facilities in our world-class national laboratories. 

There was a recent study done at UCLA on seventh graders 
where it pointed out that although boys and girls performed equal- 
ly well in math and science classes, girls consistently underesti- 
mated their abilities. Since science is often viewed as a masculine 
field, women are not encouraged to take math and science classes, 
and as I indicated earlier, my daughters certainly are classic exam- 
ples of that. Coupled with a lack of self-confidence, this means that 
many women who could do well in science classes simply do not 
take them. 

Our laboratories and our scientists in our laboratories try to 
place their unique and exciting resources at the service of edu- 
cation by working with teachers and students to motivate students 
and enhance the ability of teachers to teach their subjects. We 
spend a lot of time arranging contacts between our laboratory sci- 
entists and students, especially women and people of color. These 
role models volunteer, and are effective and enthusiastic doing so, 
at least in part because they wish someone had done it for them 
when they were younger. 

Let me take just a moment and show you the images of how 
young men and women view scientists. These are middle school 
students, and I want to show over here on the side, if you wouldn't 
mind, Robin, showing that first placard. 

This is a quote from a young woman in a program out at the Pa- 
cific Northwest Laboratory: "I think a scientist is a person that 
never played any sports, was a nerd in school and did not have any 
friends because he was always working on science projects. He 
wears a white jacket. He is half bald and wears wire glasses. His 
only joy in life is to discover something new or buy a used pocket 
protector for a quarter. He has shiny, formal black shoes, 10 pens 
and 4 pencils in his right front pocket. In his left pocket he has a 
white pair of rubber gloves". 

This preconceived stereotypical image is a mindset of most of the 
middle grade girls throughout this country. And what v/e are trying 
to do in our various programs, and I summarize that in my written 
testimony — and I am going to give you a few examples — is try to 
help break that glass ceiling as early as we possibly can throughout 
the spectrum of our various activities. 

Some of the programs that we are involved with include a whole 
range of science museum programs, many of which deal with young 
women. I do want to call your attention to one very spectacularly 
successful project. It is a small museum outside — near the Fermi 
Laboratory in Chicago — where the girls from a Girl Scout group, 
ages 10 to 14, actually construct hands-on science exhibits tough 
enough to stand up to the expirations of thousands of visitors. 

The girls are sponsored by a variety of local organizations. In 2 
months, guided by women mentors in science and construction, the 
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young builders purchased the necessary materials and tools, design 
and literally assemble their exhibits in physics, math and chem- 
istry. 

In the course of construction they learn to solder and use several 
power tools. Each girl gains firsthand knowledge of the scientific 
principle behind the exhibit and revels in her accomplishments. 

It is their parents who really bring it to home. They say, "Really! 
My daughter did this." 

We have one project that I want to also call your attention to 
which shows the power of new technology to excite young women 
and men about science. One of the things the Department takes a 
lot of pride in is the ability to connect real science in our labora- 
tories to the classroom, and not more than several months ago we 
had an interesting experience where one of our programs involves 
a telescope out at the Lawrence-Berkeley Laboratory, which is 
automated. It is part of what we call our Hands-On Universe Pro- 
gram where classrooms throughout the country link in and actually 
take images from the telescope and use them to conduct real 
science in the classroom. 

On the morning of May 10th, the Hands-On Universe Program 
was cited for the supernova discovery of two female high school 
students, Melody Spence and Heather Tartara from Oil City Senior 
High School in . Pennsylvania. These two students had requested 
images oif a gorgeous cluster of stars, about 13 million light-years 
away from the telescope. 

And these are the two students who actually conducted the ex- 
periments. They were intrigued by what a whirlpool galaxy would 
look like. The photographs revealed a newly discovered supernova 
just as it erupted. Heather now looks to the night sky with a much 
different approach. She says you think, What am I going to find 
this time? 

Let me share with you two letters from that same class to their 
teacher. 

"I am a student that have been working on the Hands-On 
Science Program for one year now. This program has taught me 
that even though I may get the best grades when it comes to book 
work, when it comes to working on something I can do myself I can 
accomplish much more. I was a learning disabled student until last 
year and science was always my weakest subject. When my coun- 
selor told me I was going to have to transfer to regular science 
class I was scared that I may not do well and would have to go 
back to the LD classes. In the beginning of the year I was not doing 
too well. Since that time I was introduced to the Hands-On Uni- 
verse Program. My gi-ades have gone from a D and an F to an A 
and a B. I have also learned that I can use this program for other 
classes beside science. This program has given me self-confidence 
and has also helped me make my choice to become a future teach- 
er , 

And one other letter I would like to share with you from the 
same program, 

"I know there is a special reason why I love this program. It has 
taught me to take interest in my education again. Recognize these 
are seventh graders. I know that part does not make any sense. 
Let me explain. At the beginning of this year I did not have any 
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interest in school. I almost did not care about my future and I saw 
no reason to. My grades showed my attitude. I was constantly 
blowing off school on anything. One day I started listening to my 
teacher about this new program called Hands-On Universe. The 
minute she said computers, I started listening. I love to work on 
computers. Anyway, after working on the program I found that I 
was hooked on science. One major side effect was that my interest 
in all schooling was renewed. I actually enjoy coming now and 
learning new things, not just in this -lass but all others as well. 
My math grades have improved. For me math has always been a 
struggle and I was never very good. But thanks to this particular 
program I have now learned to look at things a little differently 
and to just keep trying. When I was younger I loved science. I just 
could not get enough of it. I remember how much fun science is. 
This has now made me plan to study for a career in oceanography 
and marine biology. This program has made such a difference in 
my life. If it was not here for me to lean on I really do not know 
where I would be today". And again, this is a seventh grade— sixth 
grade, seventh grade young v oman. 

So, these are just examples. If you reach students at that earlier 
age with the kinds of experiences that do real science, their con- 
fidence grows and they will know where they want to be down the 
road. 

Mrs. Lloyd. They are beautiful, beautiful success stories. Won- 
derful success stories. 

Mr. Stephens. Let me just close by sharing with you, after we 
bring in scientists into the classroom and work with students and 
their teachers and spend the peidods of great intense concentration 
that our scientists do in a classroom, student images of science also 
begin to change. And, if I can show you that last placard there 
which talks about after the fact, after young women and young 
men have worked with scientists, this now is the same young 
woman who said "a scientist looks like any person except that a 
scientist studies the earth and space and tries to help the environ- 
ment. Even if a scientist is a woman she is just as good as a man. 
Scientists are trying to make a better future for us all". 

So, Madam Chair, these are just some of the programs the De- 
partment is involved with. We have many others. They are cer- 
tainly summarized in our Education Prorrams Catalog. 

We are proud of what we do. We are^going to do more. And we 
do appreciate the support this committee- 
Mrs. Lloyd. Well, I hope you get the opportunity to tell this 
story many times. Thank you very much. 
Mr. Stephens. Thank you. 

[The prepared statement of Mr. Stephens follows:] 
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Honorable Representative Lloyd and other distinguished members of the House. 

I am honored today to represent the Department of Energy's Office of Science 
Education and Technical Information and share with you some of the regional 
and national education programs conducted by the Department of Energy's 
headquarters, laboratories «nd facilities that focus on females and other 
underrepresented minorities. I have brought a number of our 1994 Education 
Program Catalogs for you to see the range of our programs, as well as the 1994 
Guidebook to Excellence which has the input of 16 federal agencies and what 
they are supporting in K-12 science education. 

The Department >f Energy's strategic plan includes a strong commitment for 
supporting science education as one of the key elements in ensuring future 
scientific and technical leadership for continued economic competitiveness. 
The strategic plan also calls for the Department to help provide a technically 
trained and diverse workforce for both the Department and the Nation by 
enhancing scientific and technical literacy of both youth and adults on energy 
and environmental issues. 

The Office of Science Education and Technical Information is responsible for 
overall coordination and policy direction of the Department's involvement in 
science education at all levels of education -- precollege throu^n 
postgraduate and across all Departmental missions and programs. The Office 
has developed a new strategic plan for the support of science education which 
includes a Learning Continuum and a set of Action Strategies 
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Ltarnlns Contlnuia 

The Office of Scienct Education and Technical Information has two basic goals 
in supporting mathemat cs and science education as illustrated by the Learning 
Continuum (Exhibit I). 

Our first goal is to ensure that the Department's own staffing needs are 
met and are fully representative of our Nation's diverse population. Until 
the late- 1980' s, the -primary focus of the DOE education programs was on 
encouraging university students to pursue careers in the DOE- related 
sci'entific and technical areas through student scholarships and research 
appointments at DOE facilities. Research appointments were in fields that 
included mathematics, physics, geology, chemistry, zoology, biology, and other 
areas of basic and applied research. 

Our second goal is to do our part to achieve a high level of a 
scientifically and technically literate citizenry. We have exciting 
strategies like the Science Museum programs which provide hands on, direct 
experiences with scientific phenomenon designed to stimulate interest in and 
awareness of scientific «nd technical concepts. Since 1989, the Department's 
science education nission has been significantly expanded to include programs 
directed at early intervention at the Pre-K through 12 levels as well as 
programs developed to increase science literacy. The Department's strategy in 
precoUege srience education support is based on five premises: 

• Serious efforts to produce students with excellent mathematics and science 
skills must begin at the elementary school level and reach all students; 

2 
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• Science and mathe.rtatics teachers tnust become full partners in the 
scientific community; 

• Programs must encourage full participation individuals traditionally 
underrepresented in mathematics, science, engineering, and technology; 

• DOE must use more fully utilize its uniq'je re'^ional scientific facilities 
and staff to help improve mathematics and science education; 

/doe's efforts must be totally integrated with those of other Federal 
agencies, the States, and private sector to yield the greatest benefit for 
the Nation. 

-- Ue will also position ourselves to support the Administration's major 
commitment to technical training, ensuring a smoother transition from school - 
to-work, and providing for the retraining of workers displaced as a result of 
the end of the Cold War. Beginning in 1995 DOE's education programs will be 
expanded with a new focus on community colleges and vocational schools, where 
critical technical skills are taught. 

Ue will help to ensure that all students possess a passion for continuous 
learning, whether on the job or in higher education and are equipped to more 
easily adapt to rp'pidly changing job requirements and future employment needs, 
and to assure the pipeline for future scientists and engineers. 
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Action Strategies 

In a perfect world of unlimited resources » we would fund every good idea. 
But, in the real world of diminishing resources, we are forced to make hard 
choices based on a rationale that delivers results. We use action strategies ^ 
to apply this new thinking to our current programs, as well as to make 
decisions on new proposals. Some of those strategies include: 

The "Hands On Universe" program at the Lawrence Berkeley Laboratory (LBL) 
illustrates the use of State-of-the-Art Technology to meet young people at 
their point of interest. Students from all over the country can access a 
multi-million dollar mainframe and do actual math, physics and astronomy 
computations. 

• On the morning of May 10 on NBC's "Nightside," the Hands-On Universe program 
was cited for the supernova discovery of the two female high school 
students, Helody Spence and Heather Tartara from Oil City Senior High, PA. 
These two students had requested images of a gorgeous cluster of stars about 
13 million light years away from the LBL telescope because they were 
intrigued by what a "whirlpool" galaxy would look like. The photographs 
revealed a newly discovered supernova, or exploding star, just as it 
erupted. Heather now looks to the night sky with a different approach. She 
says, "you think 'What am I going to find this time?'" 

Another action strategy focuses on the family as a learning unit. Several 
of our laboratories use the Family Math Program, developed at the Lawrence 
Hall of Science, and used in educational outreach programs at several labs, 
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provides much needed opportunities for involving families in their children's 
learning process. This recognizes the need for educational support at home. 

-- Another strategy notes that reform in science education must be 
institutionalized and continued, hence, our focus on Sjystemic Reform. This 
involves a fundamental change of institutions and their systems, that is, the 
ways educators and policy makers define and deliver the curriculum, 
instruction, assessment, professional development, management, finance and 
governance of education. 

A fourth action strategy emphasizes Evaluation and Assessme nt. We have 
pursued a rigorous program for quality of science content and instruction by 
doing the following: 

• providing priority funding to systemic teacher and student programs since 
they hold the most promise for accomplishing learner achievement in science, 
mathematics and technology; 

• providing evaluation training for all DOE education program managers 

• collaborating with the National Center for Improving Science Education 
(NCISE) in the development of templates from research and best practice for 
program design, implementation and evaluation, and in the development of 
appropriate evaluation tools to measure impact. 

• participating in an interagency National Science and Technology Council 



5 



ERIC 




101 



(NSTC) evaluation of teacher programs to determine the best practice across 
all agencies (the evaluation tools developed by the Department and NCISE 
will be used for the cross-agency evaluation); and 

• developing a decision-making tool for the review of program plans and grants 
submitted to the Department. 

All of our goals, objectives and strategies must hinge upon the concept that 
the accomplishments we strive for should be independent of individuals and 
personalities. We expect our achievements to be long lasting and to span the 
learning continuum, and ultimately eliminate the need for "one shot' and 
"band-aid" programs. 

The Department oversees an unparalleled collection of scientific and technical 
facilities and equipment with extraordinary potential for kindling in students 
and the general public a sense of excitement about science and for increasing 
science literacy. Programs funded by DOE and its contractors annually reach 
iTiore than 1 million students, educators, and members of the public. 

D«partMent of Energy PrograAS for Women 

The Department's education programs place a special focus on encouraging 
underrepresented populations, including young women, to enter the mathematics, 
science, engineering and technology fields. The holes in the scientific 
education pipeline for women begin early on. Studies have shown that 
mathematics and science teachers pay more attention to boys than girls and 
give them more eye contact. Boys are more likely to be asked more challenging 
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questions than girls in science and math classes. And in group activities, 
boys tend to get more involved in the "hands on" aspect by actually operating 
the equipment, while girls tend to record data and write reports. By middle 
school, many girls lose confidence in their scientific skMls. According to a 
UCLA study of seventh graders, although boys and girls performed equally well 
in math and science classes, girls consistently underestimated their 
abilities. Since science is often viewed as a masculine field, women aren't 
encouraged to take math and science classes. Coupled with their lack of self- 
confidence, this means that many women who could do well in science classes 
sintply don't take them. 

The DOE laboratories and facilities around the country are trying to place 
their unique and exciting resources at the service of education, emphasizing 
working with the school systems and the education community to pioneer 
innovative and effective programs in science and math education. A major goal 
is to provide opportunities and experiences to motivate students and enhanco 
teachers. They arrange lots of contact between students and laboratory-staff 
role models especially women and other underrepresented groups. The role 
models volunteer and are effective and enthusiastic doing so, at least in part 
because they wish someone had done it for them when they were younger. 

Let's take a moment and conjure the images of some middle grade students in 
the OPTIONS program at our Pacific Northwest Laboratory in Richland, 
Washington. 

"I think a scientist is a person that never played any sports, was a nerd in 
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school and dic^^'t have any friends because hfi was always working on science 
projects, bfi wearr a white jacket is half bald and wears wire glasses. Mii 
only joy in life is to discover sy^iething new or buy a used pocket protector 
for a quarter. Ms has shiny fonwl black shoes, 10 pens and 4 pencils 
in hli right front pocket, in idi left pocket he has a white pair of rubber 
gloves. 

This preconceived stereotyped 1»age is a nind-set of most of the aiddle grade 
girls throughout the country. DOE is doing its part in breaking the glass 
celling in progrwis and events 1 w about to describe. 

Our HusMM Scitnct Education Progrui has helped increase the public's 
understanding of science through energy-related exhibitions, programs, and 
Media in science/technology centers, zoos, aquariums, and other museums since 
1991. Some recent recipients include the Lexington Children's Museum, New 
York Zoological Society/Bronx Zoo, South Dakota Discovery Center and Aquarium 
SciTech in Aurora, Illinois, the Exploratorium in San Francisco, and the 
Discovery Center of Idaho. A number of these programs focus on female 
students: 

• Entrgy Works in Fort Worth: This summer, at the Fort Worth Museum of 
Science, 42 seventh grade minority girls, recruited from economically 
depressed communities, will dig for fossils, analyLe owl pellets, model clay 
bones, map coal bearing earth layers, use computers to download satellite 
imagery of geologic features, and mess around with magnets, conductors, 
circuits, and electrical appliances. The ten-week Girls Summer Lab blends 
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energy science, geology, and paleontology, forming a multi -di scipl inary 
approach to the scientific fsethod and the development of problem- solving 
skills. 

At Texas Christian University, 12-14 year old girls will talk with female 
graduate students and geology professors about personal interests and 
science careers. At the "Big Brown" power plant, the Texas Utilities' 
Fairfield facility, the girls will collect coal samples, tour the control 
room, and observe the huge burners that produce steam under pressure for 
electricity. 

With a paleontologist, the students will explore a dinosaur dig currently 
being excavated near Fort Worth where massive bone conglomerates of 
Pleurocoelus and the sauropod family litter the ground. They will go one- 
on-one with an inspiring paleobotani st about life as a field scientist and 
why she chose her career path. 

These are at-risk kids, girls left out when opportunity knocked. Soon they 
will become "explainers" at the Fort Worth Museum of Science and History. 
They will turn-on to science and each other -- discovering, nurturing, and 
growing together. 

• SciTech Clubs for Girls is another successful museum program. In Aurora, 
outside Chicago, jirls ages 10-14 construct hands-on science exhibits tough 
enough to stand up to the explorations of thousands of visitors to SciTech 
(Science and Technology Interactive Center). The girls are sponsored by 
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Scout Councils, Urb»n Leagues, Catholic Youth Organizations, the African 
American Pastors. In two months, guided by women mentors in science and 
construction, the young builders ourchase the necessary materials and tools, 
design and literally assemble their exhibits in physics, mathematics, and 
chemistry. In the course of construction, the girls learn to solder and use 
several power tools. Each girl gains first-hand knowledge of the scientific 
principle behind the exhibit and revels in her accomplishments. But it's 
their parents who exclaim. "Really, my daughter did this?" 

Net/ Explorers Partners. 

The PBS series, "Lh.: fT^ — " "^^^ "^^^ K'"-^^^ j"^^ '""^"'^^ 
George Peabody Award in broadcasting achievement which is equivalent to the 
Pulitzer for the series and the educational materials. Women in Science that 
have been showcased on the "New Explorers" are Phyllis Pitluga, an astronomer 
at the Adler Planetarium and German scientist Marl. Reich, who are studying 
the giant figures, shapes, and lines etched in the Peruvian desert that have 
■puzzled humans for «ore than 2,000 years; Or. B.tsy Dr«s.r of the Cincinnati 
Zoo explains the latest methods in human reproductive technology in helping to 
save endangered animal species; and Or. Ha« O-lson, the first African- 
American women to journey into space discusses her educational studies 
beginning in the Chicago inner-city schools and then. re-counts her space 
travels before, during and after lift-off. 

Nationwide DOE is involved with over 30 museums and community organizations 
which serve as 'New Explorers' partner sites to (1) disseminate excellent 
science that is required in the classroom; (2) present scientific career 
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information with a concentration on minorities and women; (3) provide hands-on 
experiences with scientific methodologies; (4) provide contact with scientists 
and real scientific materials; and (5) show how students could become 
scientists. 

To date, in the Chicago area alone, over 100,000 students have with their 
teachers, used the New Explorers video tapes, two weeks of curriculum related 
activities associated with that video, had an awareness of career potential, 
and taken a field trip to the partner site. This program is our premier 
initiative in increasing the public understanding of science. 

Similar partnerships in Boston include local schools and the Museum of 
Science, the New England Science Center, and the New England Aquarium. In 
Washington, D.C., schools are working with the Smithsonian Institution through 
the Anacostia Museum and the National Zoological Park's New Opportunities 1n 
Animal Health Sciences (NOAHS) Center. Other cities, schools, and 
laboratories with similar programs include Central School in Somerville, New 
Jersey, and Princeton Plasma Physics Laboratory; Fernald Environmental 
Management Project and Cincinnati schools, zoo and museums; SciTrek and Zoo 
Atlarta in Atlanta; and the Science Museum of Minnesota. 

Hagic School Bus 

"If you keep asking questions, you'll keep getting answers," says Ms. Frizzle, 
the zany teacher in the new fully animated series. The Magic School Bus. PBS 
will premier the new series, in September. Ms. Frizzle brings her spirited 
personality as she urges her multi-ethnic class of kids to "Take chances!" 
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Ms. Frizzle is a terrific role model for girls because of her enthusiasm and 
determination. The Department of Energy, along with The National Science 
Foundation, Microsoft Home and the Carnegie Corporation of New York is 
providing financial support for this series. 

Hands-On Universe. 

I have previously mentioned the Hands-On Universe program which makes cutting- 
edge astrophysics research tools and technologies available to a wide 
precoUege audience. Through microcomputers and electronic networks, 
participants can request astronomical images from the LBL professional -grade 
telescopes. The n.icrocomputers and communication networks also link 
participants and professionals in genuinely collaborative apprenticeships. 

In addition, work is under way to develop astronomy-based science curriculum 
units for use in the high school classroom, user-friendly image-processing 
software, astrophysics museum exhibits, and planetarium programs. The 
National Science Foundation has also provided funding for this program. 

For one female student, Tawmy Lynch, Hands-On Universe has changed her life. 
"...This program has taught me that even though I may not get the best grades 
when it comes to book work, when it comes to working on something I can do 
myself, I can accomplish much more. I was a Learning Disabled student and 
science was always my weak subject, ^hen my counselor told me I was going to 
be transferred to a regular science class, I was scared that I may not do too 

well, and I would have to go back to LD classes My teacher introduced me to 

the Hands-On Universe program. Ever since that time my grades have gone from 
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D and F to A and B " 

PreFreshnan Enrlchwent Program (PREP) is one national precollege program that 
is not held at the Department's national laboratories and facilities. 
Participating institutions, primarily colleges and universities with science- 
based degree programs, conduct summer institutes for 6th to lOth grade 
students from groups typically underrepresented in mathematics and science. 

The goal of these 4- to 8-week programs is to capture and retain student 
interest in science by guiding them to choose college-preparatory science and 
mathematics courses. The summer activities focus on encouraging students, 
particularly young women and minorities, to consider careers in science- 
related fields. PREP provides a number of enrichment experiences, including 
laboratory work, field trips, tutoring, and counseling. 

Three of the PREP programs have focused specifically on females: 

Seattle HESA Science Program for Girls. During the sumjner, 36 middle school 
girls from 10 schools in the greater Seattle area met four hours a day to 
acquire first hand knowledge of computers and how they are used in science 
and technology. Seventh and eight graders from five ethnic backgrounds, 
African American, Asian, Caucasian, Hispanic, and native American, 
participated in hands-on science labs that incorporated the computer as a 
basic too] to collect and analyze data. Each week ended with a field trip 
to observe the use of computers in the science workplace. 
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Pacific University Science and Technology Caap for Sirls. During the 4 week 
camp a week is spent studying each of the following: biology, chemistry, 
physics, and wathematics/computer science. In all academic area.* there is 
virtually no lecturing by faculty, instead, emphasizing student 
understanding and discovery through lab work. During a typical week two 
afternoons are spend on field trips to local scientific companies or 
research. The other days had labs all nwrning and afternoon with a long 
break mid-day for lunch and physical activity. 

Sierra Nevada College. Project curriculum focuses on the environmental 
science components of watersheds, water quality, hydrology, physics, 
geography, geology, ecology, and wildlife, including the mathematics 
components of algebra, statistics, formulas, conversions, ratio, proportion, 
calculus, geometry rates of changes, volume, area, percentages, scales, 
plotting densities, graphing, and deinographics. Instruction is 
characterized as hands-on, field-based, motivational experiences where 
female role models engage participants interactively in participatory 
processes to complete a research study resulting in reports and 
presentations to faculty, parents, the community and at the participants' 
individual school sites. 

"Spectacles," Weslyan S iawer Caap 

Through fun, hands-on experiments using chemical analysis, girls extract and 
distill, employing organic chemistry to learn the synthesis of perfume from 
natural sources, over 60 middle grade girls from Georgia, Florida, South and 
North Carolina, California, Tennessee, Alabama, and Virginia engage in 
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innovative mathematics and science curriculum. This summer two separate two 
week summer camps called "Spectacles" will be conducted on the campus of the 
all women school > Wesleyan College in Hacon> Georgia. These camps will allow 
girl5 to interact with outstanding female educators and scientists who also 
conduct an "Expanding Your Horizons* in science and mathematics career 
presentations. Now in its fourth suiwner, Wesleyan is tracking all of the 
participants throughout their continuing education. Already, Wesleyan has 
assessed through self-ref jrt measures, participant attitudes toward the study 
of math and science after participation in the project. Following are the 
objectives of the 'Spectacles' program: 

• To intervene to change middle school girls' counterproductive beliefs about 
science and mathematics; 

• To engage middle school girls in the study of math and science in order that 
they will be inspired to enroll in additional math and science courses in 
middle and high school, thus leaving open the opportunity for further study 
in these areas. 

I would like to share with you some anecdotes of those who have attended the 
'Spectacles' camp and what the experience has meant to the girls, their 
families and their communities: 

• A mother of a 7th grade girt in Pacolet, South Carolina had a bake sale; she 
baked all the cakes, and sold them in front of a local store to raise money 
so that her daughter could attend a special summer camp. She also planned a 
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yard sale and was willing to hitchhike to Macon, Georgia to get her daughter 
to participate in the math and science suwuer experience. 

Macon 2000, a local group whose mission is public education improvement in 
Bibb County, Georgia, has provided two scliolarships for two girls from the 
most depressed middle school in the county to attend a special camp. 

• One camp goer sold onions to four different concerns in order to raise money 
for tuition to learn math and science. 

• A teacher contributed part of the tuition from one of her students to attend 
the canp and then drove her from her home in South Carolina. 

• A rising 6th grade girl fron Bibb County, GA who has advanced cerebral palsy 
is attending the ca«p, the fi\st residential program that she has been able 
to participate in. 

• A single parent who works as a telephone operator gave her financial status 
and how her paycheck was used each month. She asked that she be allowed to 
pay $20 every two weeks until she paid for her daughter to go to this 
special camp. 

Expanding Your Horizons Conferences, 

Several of the DOE laboratories have helped to co- sponsor Expanding Your 
Horizons workshops. These one day workshops are designed to provide 6-12 
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grade young women with women role models in scientific and technical careers. 
Over 1800 young women attended the four regional conferences held in the 
Central Valley and Bay Area in California, co-sponsored by the Lawrence 
Livermore and Sandia National Laboratories. 

The purpose is to provide a fun program with enthusiastic role models and 
hands-on activities to encourage young women in science, mathematics and 
engineering careers. 

OOE*Revi«w of Laboratory Programs for Uonen 

In 1990» the need was suggested for a review of education programs at 
Oepartiient of Energy (DOE) laboratories that serve women and to examine the 
existing environment for women currently on staff. To meet this need, the DOE 
Review of Laboratory Programs for Women was established. 

The objectives of the program review are to: 

• review the status of existing laboratory programs which focus on 
increasing participation of young women in science, mathematics, and 
engineering-related caroers and determine if there is a need for 
additional efforts to increase female participation in DOE science 
education programs carried out at and/or by the laboratories; 

• look at the laboratory environment in which the DOE student programs are 
carried out, focusing on laboratory programs that enhance the status of 
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women In science, Mathematics and engineering-related careers at the DOE 
laboratories; and 

• develop an action plan, if there is a need, for identification and 
iiwplewentation of additional efforts that should La undertaken by DOE 
Headquarters and/or the laboratories. 

The Fourth Annual Review (1994) is being held in New Mexico, co-hosted by 
Sandia National Laboratories and Los Alamos National Laboratory.; the theme of 
the* Review is 'Weaving the Thread of Diversity into the Fabric of Quality.' 

Some of the outcomes and benefits to date include: 

• have identified and highlighted programs to encourage women (females K-16) 
to consider career options in scientific and technical careers 

• are developing a strategic plan that will link with other DOE Headquarters 
strategic plans, i.e. Off:ce of Science Education and Technical 
Information, the Diversity Council, and the Office of Economic Impact and 
Diversity; 

• are linking with other DOE and National women's programs 

The DOE laboratory and facility education offices publications and Mdia 
prograas have been produced to Inspire young women to continue to be turned -on 
to science and consider careers In science. 
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Associated Western University's Northwest Division in Richland, Washington 
branch developed a booklet called 'Northwest Woaen In Scltnct' which serves as 
role a»de1 guidebook and resource directory to be used by students, teachers, 
and parents which highlights scientific carters pursued by woaen. 

*ir«»idn9 Through", a video tape produced by Sandia National Laboratory, 
California working with the Jet Propulsion Laboratory has won numerous awards, 
such as an honorable mention by the American. UcMen in Radio and Television and 
Pacific Mountain Network National CowMndation Award. It allows the viewers to 
see^ three women scientists who are Making significrnt contributions to the 
scientific cowMinity. This video provides a strong Motivating force 
encouraging young girls to continue their studies of HUth and science 
throughout high school and college. 

This year Many of the laboratories and facilities celebrated the "Bring. Your 
Daughter to Work Day." One event connected with the April 28 agenda was 
conducted by the women at the Sandia National Laboratories Education Outreach 
Department. Daughters taking part in the day participated in the "Science is 
Fun" demonstration held during the morning with over 700 daughters taking 
part. 

An ongoing program for the Department is our invol veinent with teachers in the 
Teacher Research Associates Progr&M (TRAC). One of the teachers was from 
Freehold Township in New Jersey, Susanne Flannel ly. She was assigned to the 
Lawrence Berkeley Laboratory last sunwer. She cites the following as her 
major accomplishments: "I had the opp rtunity to meet Dr. Glenn Seaborg, who 
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discovered plutoniun and a former director of the Department under four 
presidents. He was probably the most impressionable indivi<lual that I ever 
met. At 85, he still goes to work every day, although he called it 'play'. I 
listened to lectures on the hunan genome, laser technology, and the latest 
issues from George Smoot's new addition to the "Big Bang' theory. I actually 
performed an experiment on DNA fingerprinting and put together a 100 foot 
whale, in addition to being involved with the latest multimedia technology. I 
had a hard time adjusting to the fact they did not work on the (school) "bell" 
systeiA. I had no idea when 45 to 60 minutes had passed. 
The^ experience, was the most stimulating educational endeavor I have ever 
encountered . " 

In closing, I would like to reflect back to the image of the scientist that 
the Pacific Northwest Laboratory's OPTIONS stude-^t initially had and listen to 
the difference after ihe has had the opportunity to visit and talk with the 
scientists and technicians at the DOE laboratory. 

"A scientist looks like any person except that a scientist studies the earth 
and space and tries to help the environment. Even if a scientist is a women 
she's just as good as a roan I Scientists are trying to make a better future 
for us all 

Thank you for the opportunity to testify on the Department of Energy's role in 
providing a quality educational experience for young women across the country. 
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Mrs. Lloyd. Dr. Stutsman? 

Ms. Stutsman. Madam Chairman and members of the sub- 
committee. I appreciate the opportunity to testify today on behalf 
of the National Science Foundation. 

Science and mathematics education for women and girls is a 
topic of very great concern at NSF, particularly within the Edu- 
cation and Humem Resources Directorate which I represent. 

The under-representation of women in scientific and techno- 
logical careers is well documented. Women do have a significant 
but unequal proportion of jobs in the biological and agricultural 
sciences, demonstrating that there are no intellectual barriers to 
careers in science. 

To accoimt for the very low proportion of women in the physical 
sciences and engineering, we must look at the barriers to careers 
in these fields that result fi^om social values, attitudes of parents, 
teachers and peers, stereotypes, the lack of role models, inequitable 
teaching and learning at every level of education, sex discrimina- 
tion and sexual harassment among others. 

In the past few years we have begun to look at the under-rep- 
resentation of women in science and engineering from a larger per- 
spective. A perspective that examines the need for institutions, sys- 
tems, policies and practices to become more inclusive. 

Efforts to increase the participation of women in science and en- 
gineering no longer focus on women as somehow deficient, in need 
of alteration so that they can fit the existing environments of 
science and engineering, and I think that that has been brought 
out earlier this afternoon much more dramatically. 

The NSF is assimilating this new view through an expansion of 
its programs which target women and girls. Programs which target 
young women in K through 12 science and mathematics ec'ucation 
are supported largely by the Education and Human Resources Di- 
rectorate of NSF, although there are some effoiis throughout the 
research divisions as well. 

Our program annoimcement for Activities for Women and Girls 
encourages proposals that focus on females from kindergarten 
through graduate education, their parents, their teachers, and the 
various communities in which they learn. 

We have three program areas that address these needs. The first 
is model programs — projects for women and girls which encourages 
the design, implementation, evaluation and dissemination of inno- 
vative, short-term, highly focur.ed activities to improve access and/ 
or retention of females in science, engineering and mathematics 
education and careers. 

The second area. Experimental Projects for Women and Girls, 
supports activities that create positive and permanent changes in 
the academic, social and scientific climates. These changes will 
allow the interest and aptitude that women and girls display in 
science, engineering and mathematics to flourish. 

Information Dissemination Activities was developed to accelerate 
efforts to increase girls and women's participation in science, engi- 
neering and mathematics by encouraging widespread dissemination 
of information and strategies about the interest, retention and ad- 
vancement of women and girls in scientific -and technical careers. 
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The Model Projects Program currently 'mds 13 projects that 
focus on young women in kindergarten through high school, their 
parents and teachers and others who influence their career deci- 
sions. One project, in San Antonio, Texas, called Find Your Wings, 
has reached more than 500 fourth through sixth grade girls. The 
program will be instituted nationally next year as part of the Girl 
Scouts of America Program Guide, and a manual and videotape 
will be available to groups who wish to replirate the program. 

This is the first year of the experimental programs, the larger ef- 
forts. Eleven projects to be implements I over the next 3 years have 
been recommended for funding and will be announced shortly. 
Each includes some activities intended to improve the educational 
climate for young women in kindergarten through high school. 

One represents a statewide collaboration designed to make per- 
manent changes in women's and girls' access to and participation 
in science, engineering and math. The projects arc? targeted par- 
ticularly to girls who come from economically disadvantaged and 
under-represented minority populations and will include a state- 
wide clearinghouse for resources, research, symposia and con- 
ferences, and dissemination of project products. 

Yet another utilizes the collaboration between a science museum, 
which we have talked about a bit so far, and the Girl Scouts of 
America, frequently mentioned already, designed to empower Girl 
Scout volunteers to plan, organize and direct engineering— science, 
engineering and mathematics activities at the grassroots level. 
Through a national dissemination plan, this effort can potentially 
reach more than 2-1/2 million Girl Scouts. 

In the future NSF plans to coordinate evaluation efforts so that 
cross project data can be developed that would identify the types 
of interventions with the highest probability for success. Such an 
effort could also investigate whether particular interventions are 
more appropriate at certain ages or with certain racial/ethnic 
groups. 

With increased attention to activities designed to encourage the 
participation of women and girls in science, engineering and math- 
ematics, there is hope for real and sustained progress to be made 
and the existing situation which inhibits the full participation of 
women should improve. 

Artificial barriers to young women's progress in science, engi- 
neering and mathematics must be disassembled. Educators, em- 
ployers and scientists, engineers and mathematicians themselves 
must recognize behaviors that have a differential impact on fe- 
males and males. NSF is actively SPoking ways to eliminate these 
barriers. 

Thank you. Madam Chairman, for this opportunity to testify. 
And like everyone else, I will be pleased to answer questions at an 
appropriate time. 

[The prepared statement of Ms. Stutsman follows:) 
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Madam Chairman and members of the Subcommittee, I appreciate the opportunity to 
teadfy before the Subcomminee on Energy on behalf of the National Science Foundatioa 
Women and K-1 2 science azid mathemancs education is a topic of veiy gnu;t intdieit at 
. NSF, and particularly ^^vithin the Education and Human Keaources Directorate. 

At the close of tHe twentieth cenmry in the United States of America, the under 
representation of women in scientific and technological careers is a well documented and 
disturbing fact Women do have a significant, but still unequal, proportion of Jobs in the 
biological and agricultural sciences, demonstrating that there are no intellecxual daitiera 
to women seeidng careers in science. To account for the very low proportion of women 
in the physical sciuioes and engineering, we must look at the bariers to careers in these 
fields that result from social values, attitudes of pircntt, teacheri, and peers, stereotypes, 
a lacic of role models, inequitable teaching and learning at every level of education, sex 
disorimination, and sexual harassment among othcra. Today's hearing focuses attention 
on one segment of the continuum representing young women's progress from birth to an 
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caubliihed c«r«ei^-th« nuohcnaatici and science educaaon of a young woman 5rom 
Idndergaitca through lugh school. 

In the past few yean, a different way of looking at the under representation of women in 
science and engineering had begun to emerge at many different levels of education and 
employment Thii new view lupporta an understanding that mstitutioni, syitem*, 
poUcitt, and practicet need to become moie inciuaive. No longer do effort! to incxeaae 
the participation of women only focui on them aa aomehow deficient, in need of 
ahcradon, ao that they can "fif the existing environments of science and engineering. 
The National Science Foundation is attimilating this new view through an expansion of 
its programs targeting women and giria. In particular a new program area. Experimental 
Projecta for Women and Girls, funds projects which create positive and permanent 
changes in the acadamic social, and scientific climates. 

NSFs targeted progzanu for women and girls can be classified into three categories: 
Comprcheosiv© Focus, Graduate Student Focus, and Faculty Reseaich and Development 
Focus. Progrisms which target young women in K-12 science and nuthematics educate 
reside in the Education and Human Resources Diitctorate of the NSF, The greatest 
increase in project funding occurred in the Division of Human Resource Development 
with the development of several new programs intended to increase the pardcipation of 
women and girls m scientific and technical careers. In addition to these targeted 
programs described m the following testimony, a number of projects that specifically 
affect young women of elementary and secondary school age are funded by other 
divisions in the Education and Human Resources Directorate. 
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The prognm irmpuncemem for EHR's Activiiiea for Women aod 01x1$ (NSF 93-126) 
wcourtgci propowdj focming on females from kindcrgirten through graduate education; 
their teachers or parents: and/or the various communities in which they Icaxn, 

The Model Projects for Women and Girls program encourages the design, 
implementation, evaluation, and dissemination of innovative, short-tcnn, highly focused 
activities which in^rove access and/or retention of females in science, engineering and 
math em ati c a (SEM) education and careers. In addition, it siqpports projects which 
demonstrate the effectiveness of such activities through refinement and expansion, or 
replication with a differem population or setting. 

The Experimental Projects for Women and GirU program supports activities ^ch create 
poaitive and pennaaent changes in the acadamic sodaL and idgmtfi/^ ^ »"?w ttf that allow 
the intereit and aptitude wcsnen and flirlsdiipkv in adan^ 
m a rinffn a tina tofloutiah. In addition, this p«)giim supports pwjecta ^ 
kno^edge bise itgarding interoctioiia between gea^ 
eagineefiag* and mathematics, thua providing direction for &^ 

Tlje Information Dissemination Activities program was developed to a^ 
increase giria* and women's participation in acience, engineering, and mathematics by 
encouraghiguideqmd dissemination ofinformation and strategies. The intent of this 
program is to support activities vvWch inform others of successf^il strategies that improve 
the participation of, or reduce barriers to, girls and women in science, engineering, and 
mathematics. In addition, the program provides for projects which disseminate 
information about the interest, retention, and advancement of women and girls in 
scientific and technical areas. 
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Three of then Model Projecti for Wooieaftmded through the Career Accw 
1 992 weit directed 9X the education of young women in kindergarten through high school. 
The projects fbcutJd on a variety of activitxea involving atudenti, their teacher»t and tbeir 
paitnts. One introduced eleoientary school giria to phyaics concepts through gamea, toys, 
and experiments. A portion of a fourth project focused indirectly on the K-12 age gtovcp 
by training faculty and administraton from «igineering schoola to run pre-coUege 
aciivitiefl for young women. A summary sheet referencing all of the 1992 Model Projoott 
iaanached. 

In 1993, the Model Projecti for Women and Girls program level increased to 16 projects, 
1 0 of them foc\iaing on young women in kindergarten through high school, their paivnta, 
teachers, and others who influence their career decisions. Recipients of the awarda ware 
at institutions ^m coast to coast and border to border. One project in San Antonio, 
Texas called ''Find Your Wings" reached more than 500 fourth dirough sixth grade girls. 
The program will be instituted nationally in the 1994-95 school year aa part of the Glri 
Scouts of America Program Guide. A manual and video tape are available to groups who 
wish to replicate the program. Another project in Scatde, Waahingom called NSF Young 
Leaden enabled small teams of young women in the eighth grade to take part in 
HMtgning Mnd directing a science project which they caxxied out over a six months period. 
Some of the young women in diis program were firom the American Indian Heritage 
School. One of them, 13 year old Raven Alexander, thought the project would be boring 
whcnit began. However, the field trips were so much fim that now she wants to become 
a science teacher. A gummary sheet rcfiaendng all of the 1993 Model Projects is 
attached. 

This year is the &st foil year in v^nch Programi for Women and Girls exists in an 
expanded form, separate from programs for other under rapreaented groups. This 's the 
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fimyeirin^chExpehmeirndProjecttforWoiDcnaxidOb^ Elevan 
projects* to be impkmentad over the next throe yetrs* have been recommead for fUndini^ 
Eich prqjeet indudet soiae Activities intended to improve the educi&lonai dkoAte foi 
youagwoiiien in Kiod«ganentiirou^ high school OnerqKcs«QtiAftfit-\vide 
coUabofAtioii deiigoed to QUike peixDioMtt chan^ 

^paitkipitioB in idnce, imgiiMNring, ixid mtthwnaria (S£M), espediUy smoog 
eco a ocu c^ disadvtmaged and under itpr tswed minomy popi ilitiflfa Theptojeet 
wiH include e tutc-wide clearinghouse for iieources, resie^ 
and dissemicition of pfoject products; a public awatHMas component including local 
'*equitypaf1ncrships^ a ''sclf-cstcon building'* coo^^onant to support gids and 
plummy t secondary^ and r^oUcge levels; and a prc-service and in-service con^onent 
developmg new cuzricuU \t^iich address women in SEM issues iOT 
teachers. Anotiserpiojectutilizw a coilabQnmoQ between a science aniaem 
Scouts of America designed to empower Girl Scout volunteers to plan, organize, and 
direct scienoe, engineering, and Tnathemaiict activities at the grass roots level> Throui^a . 
national dissemination plan more than 2,5CK),000 Qirl Sccuu in 332 councils can be 
touched. In addition another set of Model Projects for Women and Qiris has been 
reviewed and 18 awards will be made. 

Each of the past and current r/iojecti has included a signifiaurt evaluation component In 
the f\2turt NSF hopes to coordinate evaluation efforts so that cross-prsject data can be 
developed which would suggest what type of interventions have the highest probability 
for success. Such an effort could aisc investigate whether particular interventions are 
more apprrrpriate at certain ages or with certain racial or ethnic groups. 

With inc r eased attention to ac/dvities designed to encourage the participation of women 
and girls in science, engineering, and mathematics there is hope for real progress to be 
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made and the existing situition which inhibits the full potential of femiles should 
improve. Artificiil baniers to young woman's progress in science* engineering, and 
mathematics must be disassembled. Educators* eixq}ioyen, and the scientists, engineers, 
and mathematicians themseivea must recognize behaviors which have a difOsrential 
impact on females and males. The United States of America can hope to be competitive 
in the global economy only when the M potential of citizens of both sexes can be 
realized. 
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Mrs. Lloyd. Ms. Kass, we look forward to hearing from you. 

Ms. Kass. Good afternoon, Madam Chairwoman, Congressional 
Representatives and friends. I am honored to appear before you to 
contribute the expertise of Girls, Incorporated to your review of the 
discussion of the data on achievement, participation and the treat- 
ment of girls in math and science. 

Girls, Incorporated, is a national youth service program develop- 
ment, training, research and advocacy organization. Our programs 
are offered through a network of affiliates located in more than 700 
professionally staffed sites across the country. 

Our programs, based on research and rigorously evaluated, are 
widely recognized as being on the cutting edge, addressing what 
girls need to be healthy, productive and confident now and later. 

Girls, Incorporated, created Operation Smart, which stands for 
science, math, and relevant teclmology, in 1985, in response to a 
workforce crisis facing our Nation. Although more and more jobs in 
all areas and at all levels require math and science skills, girls are 
still steered away from these subjects in school. We heard a lot 
more about that earlier. 

Fifteen years ago, math was identified as a critical filter. The 
lack of high school math limits or prevents access to a v/ide range 
of high-paying and professional employment opportunities. The 
consequence is that while women and minorities now represent the 
niajority of those entering the workforce their employment opportu- 
nities are severely limited. It is not surprising that women and 
children also represent the majority of those living in povertv. The 
cost to this country and its citizens is enormous. 

Since the creation of Operation SMART, Girls Incorporated has 
produced model programs and materials for girls ages 6 through 
18. Our curricula in conjunction with comprehensive professional 
and in-service training, enable Girls Incorporated centers, other 
community agencies, science centers and schools to offer informal, 
hands on science education programs. By encouraging girls to ask 
their own questions, create their own experiments and test their 
own hypotheses. Operation Smart prepares girls to enroll in higher 
level math and science courses in high school and college and to ac- 
quire an attitude of inquiry towards everything that they do. 

The success of Operation Smart is echoed by its supporters who 
see using informal math and science education in addition to that 
offered in formal education settings as crucial to insuring the fu- 
ture of the Nation's workforce. Informal education settings such as 
Girls Incorporated centers, museums, YWCAs, settlement houses 
and other community-based organizations play an important role in 
^ uitable math and science education for girls, 

Progran:js in out-of-school, voluntary settings can more easily 
confront attitudes and biases because they are removed from the 
institutions in which many of these biases are played out. 

Research has uncovered these biases as they relate to girls* op- 
portunities to pursue math and science in school Informal edu- 
cation programs can serve to expand on the knowledge that girls 
gain in school and provide the extra resources and extra attention 
girls may require to compensate for the lack of equity in their early 
and current educational experiences. 
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In 1990, Girls, Incorporated released the Explorer^S Pass, our 
study of the messages to girls and young women 9 to 14 about 
science, math and technology. From this ethnographic research we 
learned that girls are eager to participate in math, science and 
technology if it focuses on getting mess' *, taking risks, asking ques- 
tions, and no right answers. 

To ensure girls and young women's participation in math, science 
and technology in and out of school, it is important to go beyond 
the legally conceived notion of equity as equal opportunity. Eliza- 
beth Fennema of the University of Wisconsin makes useful distinc- 
tions between equity of access, equity of treatment, and equity of 
outcome. Along with other members of the National Coalition for 
Women and Girls in Education, Girls Incorporated, worked to craft 
the Gender Equity in Education Amendments and gained the sup- 
port of the Congressional Caucus on Women's Issues in bringing 
these issues to the public attention. 

We have worked for the incorporation of gender equity provisions 
in several education and employment bills that have been ad- 
dressed by this Congress. We welcome the opportunity to work 
with the committee to implement action as a result of this legisla- 
tion. 

We applaud the committee for focusing on issues related to girls' 
participation in math and science. Your attention will do much to 
ensure that the intent of the gender equity provisions of the Im- 
proving America's Schools Act of 1994 is implemented. 

Thank you. 

[The prepared statement of Ms. Kass follows:] 
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Girls Incorporated June 1994 

Good afternoon Congressional representatives and friends. I am Stacy Kass, Director 
of Careers and Life Planning at Girls Incorporated. I am honored to appear before you to 
contribute the expertise of Girls Incorporated to your review and discussion of the data on 
the achievement, participation and treatment of girls in math and science classes at the 
elementary and secondary school levels. 

Girls Incorporated is a national youth service, program development, training, 
research and advocacy organization. Our programs are offered through a network of 
affiliates, located in more than 700 professionally staffed sites across the country. Founded 
in 1945 as Girls Clubs of America. Girls Incorporated centers date back to the Industrial 
Revolution, where they were formed in the northeast mil! towns to provide a safe haven for 
the daughters of the factory workers and for the young women who worked in the factories. 
Since then, the organization has continued to meet the changing needs of girls and young 
wotuen and committed itself to helping them overcome discrimination while working to make 
society more equitable. 

Girls Incorporated has hea\ily invested in program development for the past ten 
years. Our programs, based on research and rigorously evaluated, are widely recognized as 
being on the cutting edge, addressing what girls need to be healthy, productive and confident 
now and later. They are used by schools, community organizations, professional 
associations, science museums and health clinics as well as by our own affiliates, who 
collaborate with us on the design and testing. 

The Girls Incorporated National Resource Center, founded in 1981. is the research. 
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evaluation, training and dissemination arm of the organization. Providing the link between 
theoretical research and practical application, the Resource Center is a unique clearinghouse 
of knowledge about girls' needs and the best programs to meet them. The Resource Center 
makes it possible to conduct the rigorous evaluation and research that are an integral p:iri of 
all our program development efforts. 

Today's girls grow up in an inequitable world where gender discrimination hmits 
their oppoauniiies. experiences and accomplishments. From the moment that a bahv is 
I den tilled as a girl, she is subject to familial, societal and cultural expectations that regard the 
I act of her gender as more important than h r interests and her capabilities. She is a girl 
first, a child second -- limited to those activities and pursuits deemed appropriate for her sex 
These constraints serve to deny her opportunities to develop into an adult who is a person 
Hrsi, a woman second. Starting very early on, girls are repeatedly rewarded for being 
polite, behaving well and looking pretty, while boys are rewarded for making objects, 
completing projects and winning. A girl who learns to value and derive self -worth from 
superficial attributes grows into a woman who has not mastered the skills she needs to be 
economically independent - enhanced by her ability to obtain a job in high paying math and 
science fields, self-sufficient and powerful. 

Girls Incorporated created Operation SMART (Science. Math And Relevant 
Technology) in 1985 in response to a crisis facing our nation. Ainerica's position as a leader 
in technology and our competitiveness in the world econotny are threatened by the poor math 
and science performance of our children as compared with other industrialized nations, and 
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by the underrepresentation of women and minorities in science and technical fields. The 
United States is cuiTently experiencing a serious shortage both of trained scientists and 
engineers and of workers with basic skills needeii to perform jobs in an increasingly 
technological world. Although more and more jobs in all areas and at all levels require math 
and science skills, girls are still steered away from these subjects in school. Fifteen years 
ago math was identified as a "critical filter". The lack of high school math limits or 
prevents access to a wide range of high paying and professional employment opportunities. 
The consequence is that while women and minorities now represent the majority of those 
entering the work force, their employment opportunities are severely limited. It is not 
surprising that women and children also represent the majority of those living in poverty. 
The cost to this country and its citizens is enormous. 

Since the creation of Operation SMART. Girls Incorporated has produced model 
programs and materials for girls ages 6 through 18. Our curricula in conjunction with 
comprehensive professional and in-service training enable Girls Incorporated centers, other 
comrnunity agencies, science centers and schools to offer informal, hands-on science 
education programs. Operation SMART encourages girls to explore the world around them, 
to take things apart, to be critical and skeptical thinkers, to observe and estimate and 
hypothesize and above all to question. The program combines hands-on activities and career 
development with a conscious focus on equity, a commitment to sharing decision- making 
with girls, and opportunities for girls to take action in their communities around science- and 
technology-related issues. Whether the activity is dissecting owl pellets, experimenting with 
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chemical reactions or making a battery, Operation SMART helps to develop knowledge, 
skills and persistence.' By encouraging girls to ock their own questions, create their own 
experiments and test their own hypotheses. Operation SMART prepares girls to enroll in 
higher level math and science courses in high school and college, and to acquire an attitude 
of inquiry toward everything they do. Eighty percent of all Girls Incorporated affiliates 
offer Operation SMART programs including Girls Incorporated of Chattanooga. TN. Girls 
Incorporated of Huntsville. AL. and Girls Incorporated of Bethlehem. PA. I am submitting 
for the record some press coverage of Operation SMART. 

The success of Operation SMART is echoed by its supporters who see using informal 
math and science education in addition to that offered in formal education settings ?' -rucial 
to insuring the future of the nation's work force. The National ScieiKC Foundation has 
funded Operation SMART sin-e 1986. and other major foundations and corporations, 
including the Carnegie Corporation of New York. The Ford Foundation, and the General 
Electric Foundation, have provided generous grants to the project. Informal educational 
settings such as Girls Incorporated centers, museums. YWCAs. settlement houses and other 
community based organizations play an important role in equitable math and science 
education for girls. Programs in out-of-schooU voluntary settings can more easily confront 
attitudes and biases, because they are removed from the institutions in which many of these 
biases are played out. Research has uncovered these biases as they relate to girls* 
opportunities to pursue math and science in school. Informal education programs can serve 
to expand the knowledge girls gain in schools, and provide the extra resources and attention 
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girls may require to compensate for the lack of equity in their early and current educational 
experience. 

In 1990, Girls Incorporated released "The Explorer's Pass", our study of messages to 
girls aixi young women ages 9 to 14 about math, science and technology. From this 
ethnographic research, we learned that girls are eager to participate in math, science and 
technology if it focuses on getting messy, taking risks, asking questions and no right 
answers. Our research led to the following suggestions of ways to encourage girls to explore 
science, math and technology. 

• Provide programs and opportunities to girls that you would to boys. 

• Compensate for opportunities that girls are unlikely to have. Don't wait for girls to 
ask for them. 

• Provide girls with opportunities and resources to develop the strength and skills 
necessary to accomplish their objectives. 

• Highlight the science, math and technology in areas more traditional for girls. 

• Provide not only opportunity, but encouragement, resources and support for girls to 
plan and carry out challenging activities such as hikes, campouts and science fairs. 
To insure girls' and young women's participation in math, science and tecbnology in 

and out of school, it is important to go beyond the legally conceived notions o ■ equity as 
equal opportunity. Elizabeth Fennema, of the University of Wisconsin, makes useful 
distinctions between equity of access, equity of treatment and equity of outcome. 

• Equity of access means, at least, equal opportunity to participate in a program. 
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Access is far more than not excluding girls and young women deliberately. 

♦ Equity of treatment implies that girls receive at least the same level and quality of 
attention and resources as do boys - it has been well documented that this is not the 
case in most classrooms and in other settings. Equity of treatment for girls, as a 
group that has been historically excluded, may include different or additional program 
components to compensate for the opportunities denied. 

• Equity of outcome measures whether the gap between females and males in 
achievement, confidence, persistence and panicipation has been eliminated or 
significantly reduced. This concept should guide any strategies to provide programs, 
support and training. 

These principles along with our success in Operation SMART led Girls Incorporated 
to a productive collaboration with the Eureka Teen Achievement Program. Eureka is a 
summer career and leadership development program to encourage pre -college minority 
women, primarily from economically disadvantaged families, to pursue high achievement in 
mathematics, science and sports, and eventually, to consider careers in related fields. The 
program was established in 1987 and has been the subject of longitudinal evaluation by the 
Educational Testing Service, demonstrating that the program has a dramatic impact on girls' 
interest, performance and participation in s:;icncc and math. Girls Incorporated and Eureka 
staff have been working together to develop a model that can be widely replicated among 
Girls Incoiporatcd affiliates and other girl serving organizations, l-our Girls Incorporated 
affiliates arc demonstration sites for the Eureka program: Girls Incorporated of Central 
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Alabama, AL. Girls Incorporated of San Leandro, CA, Girls Incorporated of Indianapolis, 
IN, and Girls Incorporated of Lynn, MA. 

Girls Incorporated has submitted testimony that describe our programs and offer 
recommendations about how to improve math and science education for girls for both the 
House and Senate hearings on the Improving America's Schools Act of 1994. Along with 
other members of the National Coalition for Women and Girls in Education, Girls 
Incorporated worked to craft the Gender Equity in Education Amendments and gain the 
support of the Congressional Caucus on Women's Issues in bringing these issues to public 
attention. We have worked for the incorporation of gender equity provisions in several 
education and employment bills that have been addressed by this Congress. We welcome the 
opportunity to work with this Committee to implement action as a result of this legislation. 
We applaud the Committee for focusing on the issues related to improving girls' participation 
in maiii and science. Your attention will do much to ensure that the intent of gender equity 
provisions of the Improving America's Schools Act of 1994 is implemented. 
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FELICIA R. LEE 

On Sunday 

Cutting Chains 
That Still Bind 
Girls in School 



■ he wiy Angie Perez sees ii, the be««n- 
fwer 1% aomeamea iilence. "me Ceatrti 
P«rkEMt Secondary school fre«hm»au 
quiet in some cl««ie« becaiae Oie boy» mock her 
wrong aniweri or call her i nerd for gtviM the 
rl«hl tiuweri, Al a ihe hai letied out the tea. 
der c«lcaiUJi in which glris get poinu forpltu- 

tng the boyi and the boyt get pomu for brtM m 
charge. 

"1 Uke »ensmve. quiet guys," sayi Ms. Peret 
She lives m Washington Heights and hopes to be- 
come a cnramal delense lawyer, -rvc onty mc» 
one boy m my class who u reai sensiuve. The 
rest, they're tough, li the girls Jet the guyikuow 
they don't Ukc guyi like that, roayte they weuM 



When It cornea to the way things are between 
boys and girts in sinigglmg places like East 
Harlem and Washington Heights, some difficult 
venues tumble Irorn young lips. Gender stereo- 
lypmg exuts m suburtia. too. but the inner^uy 
consequences faU harder and Hjter. At one end 
01 the stereotype continuum is dauroom pos- 
tunng. At the other end are boys playing with 
reai guns and gtrls playing with real babies. 

Teacher*, students and parenu say that vio- 
lence and parenthood at an early age are at- 
tempts to defme true manhood or true woman- 
hood m places where children are offered few 
other paths for self -del imuon. 

"1 think if girls got more involved m school 
and wanting to become something m life, thev 
wouldn't get pregnant." $ays Jennifer Figueroa. 
ij. a nmih-grade classmate of Ms. Peret She 
lives m East Hartem. "You feel like vou're alone 
and that s when you lum to bad things." 

"There isn't a lot of commoiiicauon between 
boys and girls." Ms. Figueroa said "The boys 
think the girls will Hke them if they've got a 
louRh repuuuon. and the girls think the bovs 
won I like them If they're too smart or if they 
don'iicuhe wiv ihey want.** 

Queen UUfah, the rap performer, shouts. 
.Ji!I7,h »n her song "UnUy. " 

■bout the disunce to oe traveled for female re- 
ipecu A group ataking out lemiory is Girls Inc. 
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the national research and advocacy group. Last 
year it started the New York ProtecL 
In East Harlem. Washmgion Heights and the 

S^?n';2?i'~ P^r''" ^'"^ concentrauons 
Of low-income gjrU with not much to do - the 
project offers girls-only classes for math and 
science cxoenracnu. The Girls Inc. researchers 

girls consisted of waicmng the boys shoot hocms 

Their research also showed that m posi-ele- 
memary grades there are dirmniihed expecu- 
uons for girU m math and science and thstwom- 
en represent only 15 percent ot the scieniisu and 
engineers in the nauon. 

As the program expands, plans are tooffer 
sexuaiuy and health classes, substance-abuse 
prevention and competitive sports. 

"The pomt is to give girls some vision of their 
own future." said Isabel Carter Stewart, thcex. 
ecuuve director of GlrU Inc. "You want to be a 
chemist, a doctor? This is how you can do it 
. ,7??**®'^""'"*"*»^"«l'"Ms,Stewan 
»id. It translates as fun and energeuc. We 
need to help them make the lame iranilatlon 
when they go back into the cUismoin and to be 
ropTB secure ui what they're learning." 

.w^ISJ' Ws, Figueroa and more 

Uao 200 other young women m elemenury and 
hJ*^school have auctided classes m which they 
dothlngs like play tag usmg math games, dls- 
seaammals or make f Ushlighls. Thtn is not 
eanugh space to accommodate all the alrls who 
want to participate. 

"I like the fact that it's hands-on aaivliies " 
saya Damary Bonllla. U. a Central Park East 
freshman from East Hartem. "1 like the fact 

iSiJi'' f^'u ^^"^^ ourselves 

without leeiing lower than anvbody else," 

"We don't have to do any boy stuff in here and 
they can't hit us. Boys like to fight and get in 
trouble." said Karen Rlddock, who the other day 
stood m a room ui the Clareraont Neighborhood 
Center m the South Bronx with jars of muddy 

? Vh.^Jl"? "^^^ white 
T-shirts, She is 9 and in die fourth grade at Pub- 
lic School 55 in the South Bronx 

The usk for her and her lab partners was to 
use coffee filters and whatever else was st hand 
to clear the water of mud. 
Lisa Goodall. the director of the New York 
, City Project, buzzed around the room oflenng 
advice out no answers, she encouraged the girls 
to think for themselves, Somtsone wrote "I Love 
; Lisa'* in blue chalk on the blackboard. 
I Ms. Goodall recalled that on a visit to a school 

she asked seventh and eighth graders to use oos^ 
itiye words to describe gids. 

"They said 'Girls are preiiv and 'Girls are 
fly. Ms. Goodall said. " When l asked the girls to 
pick out words that make them feel stronger 
they picked out words like 'doctor.' 'lawyer* and 
•mteUigem.' •' ' 
Here we go. here we go. 
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Beyond * Yuck ' for Girls in Science 



By MICHEL MARRIOTT 
Somt ull il ihc -ttk and vuck raC' 
lor." th< avenion m«nv icAoolKtrt> 
have loKtvTKc. etp«culW ihc bwloit 
K»\ and mtchanKtl y/tnntn Uimi 
dinv Jhfir hand* wnh ittintt like 
f orina idttivOe or »x>e greaic 

Boi lor many (iirtx. one* thrv arr 
crtoouraRM <o movt beyond iteir mi- 
iial rciuuncc. aoenct b^rociw* lai- 
cinttuiK For thai to hapfwn. itirl^ 
iwM mere oprortuniiici and more 
Mult supfon tn np)onn(i science 
ifchnoKHiv and mitr>cfnatt;t accord 
inf u a iiudv to bt made public toOa\ 



tnemoert etxinx and racial back 
(troundt The mrlt were al» ot> 
served in math and KXnce ctaisn tr 
irnaci, and ai home wnen poiiibie 
Mid Girlt Inc.oflicials Thetiudvdid 
rtst »pccifica1tv cxjmine'(«v» behav' 
■or tn Ktrnce and maih prO]«ci» at a 
poinioC companaon 

The tiudv found that »Rm (tirlt art 
[>m«flttd wtih iniet<tl:n^ handt-cn 
Kitnce puuiet and projecK thev ej' 
(eriv participate but siru are 
temaiicallv if inadvcnet^tlY oepmeo 
ot manv luch opportunKtei ' 

lound tnai when ati?«(inr 



tiepprd I 
itirii showed sijtns oi boredom or 
dilficul>v. retcumit them too QuickiN 
And. Mid the ttudv, fcirit need miKr 



byGirlilnc.anaixuulvouinaerviee nski in the »irl» scxniilic exptora^ 
orMAUtKxiformeriyRnownatGirlt adultsolicfi stepped in loowner 

Clubs ol America 

Girls need to be vrjted to take rei' 
(enable nsk* bctert adults mih to „ 
help them the stodv wtd. and Kirl« ""'r?^'*?J*£' 
need lo make miaukes and itei dirty "'V^ Vf^ * 
— as bovt tend to do — to master ~ ' 
kind ot problem totvint ihAt scic: 
demands 

"The 'tek a 
somewhat to the expccistioft tAat 
Kiris are pnm and not metsv." uid 



as a 

chirl dil(erence\ 
amonit b<ns and iiirls aittiudet 
about loence cnav stem from the:r 
vwk- factor IS tied "Knehcts m school and .n more tn 
'ormai settings such as tn tMRies and 
outh oritantuitons 



Heather Johnston NKhoiscn a co-au- Ur Nicholson said mixn too often 

thor ot the study, enmled 'the £»■ parents (to m the specialiv marked 

piorer's Pass" "The wnok basts ot omit and purple scctnns of ihete\ 

(tins taktAit nsks and aduiis rescuing stores in wmch thinjcs tradilK)nBil> 

tirti may b^- *ncre the tender baro- designed for tirls are sold "Today 



re especially sironit 
Inepurposroi the study «Mcnotr 
served U>a betiavtor ot W RirLs Irom 
the ai^cs ot » 10 M aticndinc three 
Girls UK. cenitn. was lo M m how 
icicix« ccuM b* made more eniKint; 
toriirls. Or Nicix>lio>> aaid 

"We siill have instanees in eUss- 
rooms in which |irls don'l tet to dc 
the ktnds ot handa-on acttvtites tn sci- 
ence, and to ihey don't devetop the in 
lerestt and skills." said Shtriey Mai- 
con, director o( edwcauon and human 
rMource* (or im American Auocta- 
tion lor the AdvanortiMM ot Sctertce 



Itirts need dump trucks and trains 
and space shuttles, too " sne said, not- 
ing that three ot the seven astronauts 
tor the next space shulite tlgihi are 
women 

Since IVU. hundreds ottols attend 
mi a Girls Inc cente.'in Lvon, Mhs.s 
a suburb of &oatea have been RUided 
by Operation Sman techniques. 1^e 
prof ram haa hetped many oi them 
e^■ercome anxieties about scietKe, 
said Jennifer Ma rim. director ot the 
Operaiion Sman program irerc 

"It allows ihem to be more free 
with themselves, wnn how they teei 



Old stereotypes 
crumble when girls 
get a chance to get 
their hands dirty. 



eleinemarv school *iih an enrKheC 
eurricutum m Lvnn. int '^snmiiior. 
Communitv School «hirn manv ot 
the itirts attend 

Several ol Ihe nirts said Kaminn 
iboui sctettce had been mote lur 
since they be^an dome their own ex 
penments and since ihev risve been 
workinji in ail-iui I groups 

"Bovs tike 10 snow off a.id stuff ' 
taid .Miranda Camv a lo-vearoid 
uho has been doiniteKperimenis uiu. 
tMtiery-powtred meiors but when 
It's all iiiris thev don't show ofl and 
sav 'I mbetter inanyot. ' ' 

>esterdjv alter scrwol Miranda 
and five other I iris spent the rainvat- 
lemoon experimeniina with different 
uses (or batteries lif;nibulbs and 
motors 

Itu Contreras a 12 vear^}l(1 sixir. 
Itrader said that Operation Sman 
had eocourajted her to irv eicperi 
ments she would not have p(cviaust\ 
dared 

"Before I I?lt atratd when f thouiiht 
about ckciriciiv because I ihouRnt 
>-ou couM be electrocuted ' she said 
' 1 hid seen movies that made elec- 
triciiv seem so biK and stronK and 
powerful and mean but now 1 itno* 
that I eandockpcrimenis with it and 
I won't jtet electrocuted ' 



Curls liti.nipoi t\oti 



in Washoigton For Df. Malcon. who wiiai they think about, and row the> 
IS a tewntist, it was a matter ot communieaie wiin each other and 
chuKV that she waa not diKourastd wnh adults." Ms Manm said. The 
"No one said I couldn't do it," stie same techniqttet are alto used in an 
Uid o( her family, tn whKh she de- 
Knbet iwnclt aa the acn t\er father ; 
ncvtf had. 

C«itlMGIr1ilM*M«K« 
FuMBcsd by a tram tram the Foed 
Foundation, the Kudy was oonC ..»cd 
by the Girls Inc. Nanonal Kewwrc* 
Center as pan ot a proteci called 
Opcntwn Smart, or Sctcnce. Math, 
and Rtlwani Tccfuwlocy Operation 
Sman is k proinm to encourage and 
tnwtve more girls tn tl>e sciaKCt. 
with a retttarch component buiH tnto 
to assesa the best ways o( achievnhg 
that 

From October \W to June tm, re- 
searcher* observed girts panKipai* 
ing m t>rotf*'hi at three Girls ItK 
centers around the ccuiury. chown 

toe their dtvtrsuy of pn«r«mt And ^^^^^ Wednesday. I»ne 5. 1 99 1 
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OutSMARTing 
the myth of 
math phobia 

E0UCATK)NALEXPER1MEfJT; Sa ince is 
fun for Girls Inc. members 
8y Pat Burson 



Ashle\ H»n says rra'n anJ scicikc art 
her uvontc subjecu 

OffiCKh at Girls b»c of Cnbb County urc 
nopinc 10 nurture the V-vcar-olo s cnthusiuir 
thruuBh • profnm calleo Up«raQon iiMART 
— • n •croh.jTfi foe Science. Math «nd Related 
Technolog)' — «nd tbuj prove to oifter Kirik 
thai they can excel in these courtu 

"We're trying to dupcl the myth that prh 




don't line math and xienic.' 
said Jane! Miee; r'estden! 
and CKO of (JirH Jr-c of Coi'^ 
Couni\ 'Our rv>earcr'. shov> 
educators expect nirU ic excel 
in Ln^lisn and home econorr.' 
us and fsmi:\ educaiion 
courses t>ut cirlsn.->\enri been 
mottvateO toextel in matn .md 
^ciense be«:*u^<.- •no>r have 
Been seen at n:.^' ■<'omin*!i-o 
areas ' 

Ciperaiion . .'.AX I uhui. 
iv a nationwide procram hA« 
twen used by (jirls liic centerv 
nationwide for lh«r r»y fni 
years and in Co'>i' t aMon jim> 
last vear 

The BirU in SMART tak? 
pan in ciassrwin lussons and 
expenmcnt* The> ai^« navr 
taken field (rip^ to such pUie« 
asiheSciTrck museum .indihi 
Weather Channel offu-ev in A* 
!an!a and Fcmbanl. ^f«ente 
Center in DeKalti tounn- An,: 
•hey tei to near ftrm prolr* 
sional K-omec \^ho are in\iHed 
weekly to speax at inc center* 
abou! krareers in an Bvsonmeii" 
o! non (radiiional field> 

"A\e laxeeverv oppor!un!'\ 
:o talk tc cirU about math sl-- 
ence and techiioiutr ' 
^treei&aid Whiieon^v unetx- 
son IS coordinating the Opei 
tion SMART prngram inCo< ' 
She said, all s'jfi members an 
trained to talk at^nui main. s.. 
rnceand technul«i:\ tn relattK- 
to other topics of discussion 

"Were irj-inc lo maxe r j 
way of life, so its no: sonn* 
thing Ctrl) are afraid o! anJ 
they see it as tun Jid educ.- 
ttOnar'.NU Stri-et expiamej 

She and nor stan encouraCt 
the icirls to explore to^etthi :* 
hands diny and ncl in v,vrry r 
tnn' don t eet ^ne neti'. answer 
on ihe iirst irv 

■ Nobodv t-MT Rave me thr 
opnoriunm 'o le' me Know tna* 
I hfeO takirc thinc» apart anj 
piittinc them back tnBelher 
aeaie " Ms itn-et mii "Wher. 
we nave miti-ir repairs arounil 
the centers we rc lettinp the 
Cirlsdathem Wherever we ro 
we rc comt: to aitow the eirls ir> 
naviuaie tne iri(>« v\ e re *.r>-in|2 
to Bet Birls to uv«- ^lenee cverv 
da^ *> a wat t,f life 



!s<> tar Operation SMART 
has eeen a bia hit with tne pris. 
accordinn to coordinator Cindy 
McDousaid wno teaches sci- 
ence ana main les^on^ ai tne 
Girls In. centers in Manc:ta 
and Austeii 

^' i:'S' tnr- were a Jmle 
nesi:.'.*! fvtou«e tne v didn ; 
Kno- un.i" r n. ■ <nt adm** 
u • \ in, . "/ p t.t n:e •. 

kecen* \ a croup of inA 
lu-\car-*- c.:.. uere cat: 
vrea i: . ..■ ■ : ■■ v r' >R:i y. tr.i 
.\\ane:: . trniv encapeo in ■ 
vaneiv o: ex??nmer.!> mvoiv 
mC rrircip.c» pnvsu, anc 
Rromctrs hor tJieje iesson« 
nowe\er no icxttKMKS were rr 
quired InsteaJ tbe\ used ui* 
ter. bubbles, frjit coin* nail 
and otnrr nem^ :u learo aoou- 
wjier pretture buovancv imc 
Keumetru snipes and si:e- 

"I line i; because vou s- 
nnv, fvervThini: worK\ in i 
Lar.h ' said bvnise Mattr.eu, 

Mv street soiu on? c. 
Roals of Girls inc l^ ' empou 
ennR ciris to be tinanctitiv ir 
oepender." ' Ure wav to a. 
comptish that is encouracinc 
tnerr to broaden tne:r tuturi 
career possibilitiev 

Mn McDouRald said she 
surveyed most of tne ciris be 
lore ;nev o<fao panicipaunc 
m Operation SMART Imtia»!> 
snesaid most srieo awav iron, 
non traditional loss bu: tha* 
appears to oe cn.ineinf: 

"I want to be a scien'.ist « 
dancer, a piastic lurReon and • 
rsVwhialr.i: cnimed ma sn-.j 
IT Nr.mera i W)!- 1« 
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Research has . ' 
shown that 
traditionally, gijis \ 
drop out of the 
-science and math ■:. 
fields while still .in : 
. school. Programs .; 
like Operation - . 
SMART aim to. 
change tliat v.. • 
Teachers hope the 
interest sparkecf 
now will make 
girls- feel more 
comfortoble 
later on when 
competing for 
careers * 



KJEYTTV. 
(Sant\j Barbara 
ABC affiliate} 
News ■ 

Correspondent 
Kerrie Anna 
Chado. on 
"The 6 O'clock ^ 
News " 

October 19. WSl 
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There are many 
reasons why 
won^en don't 
pursue math and 
science But the 
major one seems ■ 
to be that ^iris 
don't get 
er^couraqetnent — 
not from 
teachers, riot 
from parents 
' [Operation 
SMART], 
targeted at girls 
6.tO 14 Vears old. 
provides Igirls) 
hahds-on 
opportunities to 
explore SjC»ence 
and technology 
They. are urged 
to experiment, 
and to make 
mistakes 



ABC Neivs 
Correspondent ■ 
Carole Simpson, 
on. ABC World 
News Tonight " 
Amju%t 2). 1991 



Gender Gap in Science 

THAT CAP in maMi .nnd science achieve- 
ment, thf one ihat inaiiifcsis ilscif fust n) 
Ihe lower test scores of adolescent Rirls. 
persists throuRhout school and innurncrs won- 
en s aspirations, has been studied and argued 
over at least sipce the advent (»f the No. 2 [xmcil. 
Is it in the genes or in the culture? Is i| bioloRy or 
bias that propols Johnny toward the computer 
and Jane to^vard the artwork? The definmve 
answer remains elusive, but some recent re- 
search III testing and behavior certainly suggests 
training can close the gap. 

Tlie Mathematical Association of Americas 
Coniiiiitlee on the Participation of Women has 
compiled reasons why too few women win at 
nutheiruitk-s. All pertain to custom.s prevalent iti 
places as different as nursery «"hool.s and doctoral 
programs. The committee cites the perv,isive influ- 
eiu e of SOX stereotyping and the belief that mathe- 
Jiiatics is "not femmnie,'' It also questi<ji)s the 
validity of inultiple-ihoice tests, which favor ag- 
gressive risk-takers. (Keniales perform better than 
males on -open-fiideti" math tests administered in 
the Netherlands. preliiniiiar>' results indicate.) 

Meanwhile, another research group has looked 
at girls at play and in the classroom and discov 
cred that when they are offered encouragement 
and the chance to seek adventure they persist 
and periomi well. A report of the National 
Resource Center of Cirls Inc. (formerly Cirls 
Clubs of America) found that "much more expo- 
sure to machinery ^nd equipment, much more 
interaction with plants and animals, many more 
field trips to factories and laboratories and many 
more chances to get really dirty in the process of 
exploration are part of the prescription for inter- 
esting girls in math and science." A scpaiate 
longitudinal study of high school students fn.ds 
that the more niath classes girts take, the better 
th^ do and tlie more the gender gap narrows. 

Today, fewer than one-fifth of the nation's scien- 
tists and mathematknans are women. Yet nwre 
than half the new entrants in the work force 
between now and the ye.?i 2()00 will be women. If 
this country expects to excel in science aixi math, 
and attract good thinkers and problem solvers to 
the work force, it's going to have to change the 
prevailing niind-aet about girls and math. 
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Calculating careers 

'Operation SMART boosts girls in math, sciencfe 



• t HINDT Kf Tf f 



F 



fhr iitK feet Ji tht pJJ^ 



jfti t ihruuih II. jrr iK 



njth rhtuvgh h*Mi un prurtiu 

>u|h a «m4)l red l< 



diit<li>r »k ih« E>>N 4rnlil« ihi 
■h« pr««tt 

rb« tiHt ifiK ihjl colored »ilt 
difTtrrni pvu ei th« pl*>«r hit ih 
vuit *hji 'Nf tapacilor d^i^ rh«i 
»lKn avkcd abuul Ihf I'iKuil biurd 
• hmg mil iitct itn'i Mlcnnlt ihct c 
icr^ 

Rwi Khai tKrt dt>n'i knu'* Joc^n'i Mr 
th«ni (rum luulini. f-fiftiint thjkiiiA. «u 
<ing, unMTn>ing md ulkinf iboui »hji l^ 

■T»»il kiol^ like *lf »«\~ tj>4 Mflfgj 
l.indtrt. X. dipping 



ttii 



"They re learning to think 
through things Tney re 
learning to ask how things 
work." 



*i«irk-ii> ti wt.ool 

"Ac d^t mtfnfiK-N and cln'irunt jnd prn 
ions." *hc U)' -I hit ihit e«itcr >ou 

TJ do iM« *\\ dj> if I <><jid ' xts 
Ojphnt MifC.n 10 Bui %hf jdd* "I hope 1 

>jy ttcforC t\A\t tl put ifllN tMI !..g«ltl 

KtilJ hori;. 10. vi>t ttit't cnjut.ng iiLmt 
apjti I he rmrd pUtcr. hui the ptc'm niith 
yittnit Shr mighi hr i du^lor. bui th« 
«nu1dn't «tni tc di>w i Iiug 

Vcndna (Momv 1 1. u>t thtrhir.Lt vitrvt 

imponini fur p^opli ohii t»in( to be iMro 
n(u(\ sh« -thr'd like i» hr jn jMrunJut 
!■> (t»rn Jhiul th» pUiKl« 

HijiH-> utt It t\v> impgruni td 

itKh di«.-t«i lo opcrjK <in ptupir »iih ih« 
help of romputcit Nh< m>\ ^.^e^ noi »ur« J 
\ti* wtnw lu tw J Kwnlitt. hui \h< ihtnli\ 
invtxid) who tiiidiM cnuugh tin hecntnr nn* 

\ti ^rnnginn tj>t Operjiton SMARt 
(Science. Mjih aid Rtloini Terhnnlci)! 
[ejchr\ (ifU il»* prtrKiple "f viennrtc inqoi 



"\nd »hai don gfe»(t do" w*^ \t» \r 
i»lul« 

'UrciM m«kM il tlip m> u *iI1 week." *Ne 
BiaAC* Uilliami. t. \an wteral colored 



and 



dib 



-ork* 

<«he hnpei Ihit ihe program »tll ilu> in 
tpire girU t<> punuc fifccn in Kicnre and 
maih Bot eicn if ihe> cImkhc other carnri. 
\ht fecit Ihai ihe girt« »il| be bcitrr deciMon 
makm with the of KKniiric inquiry. 

*T>M KKnttric inqvtry method ein icKh 
tM that II mitiakel ii eoi i failjte." the 



"It t in upportun:t> " 

Nmngion »orrm thai 
r>chcrt encuurage gillt 
rs;h ttecjuM of iradiu 



«>h« \t\\ -Ho* JkhooU Shortchange 
Gitlt.' (he lecrnt rtpwi from (he Amernn 
\Mocuiion of rnit<rt)iy Women, highliihti 
the need for people and ortini/«tiont to n 
think j(tiiiid<t abom oomen't career rolei 

Ihe report ^>>t girh ire not putt<iin| 
maih jivl wicrtce rrlaitd ctrtcn in the umt 
proportun «i bo>t 

Operi'iun SMART can h<lp fight thai gap. 
M\ Xrringiun \a>v &) ofrenng (irit handt 
.m v.ienc« e\pcrim<att iitd reinfiMeini the 
attitude that girli intefctted in wietKe iltd 

Mt \rTingtnn M^^ the Hat l^ked a local 
.orpotition for a |ran( to expind (frf pr« 
(ram She omitd tike to tntroduc* Operation 
SMAKT .n locji tcbooft and hue a vncivre 
edu-itur to plan tcicnce projectt 

She u>t the would tito like to eipand the 
range if vrience and math pru)cci\ ihit the 
ai{eiK> can offer 

[he ageno lacks mitenilt (or mant e\p(t 
imentt. the u>t She i\ tetking donaiioei of 
itmlv mignetv mk'iincopev ttick pint ind 
old mKhinet like ttdKH tnd clockt ^hr i< 
jito tooking for Diw\try Room tpcaker\ 
and tolunteen 

Mt Smngioi feelt that the pruirim it a 
'tntiCal ufldenaking * 

\^omen. who conttitute more than <0 per 
cent of (he t .S popufitiofl. thould U en- 
lourjged and prepared lo hold at "nany 
"high tech" join, the \»y\ 

thf ecoflom) i\ an tmportinl reavon lo cn 
courage (irti in tCKOCt aivd maih. hut an eten 
billet (eiton tt their pertonhood, the \a>» 

~t (hink (he) drtcoe <«iK0U(Hc(<Mnlt be 
caute (ho dctene it.* ih* M>t 

(iitit fiKorporattd i\ a L'niled >genc> 
that prottdct afler'Khoof ind tummer pio- 
gnint foe |irU M« i to 16. For morr iBfor- 
fflition about the aginejr or OMritton 
SMAKT. call )}1-0t)t 
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Mrs. Lloyd. Thank you very much. That was beautiful testi- 
mony. 

Dr. Failor, we look forward to hearing from you now. 

Ms. Failor. Thank you. Chairwoman Lloyd, members of the com- 
mittee, thank you for inviting me here today. I am Dr. Rebecca 
Failor. I am a member of the Board of Directors and Past President 
of the Math/Science Network. The Math/Science Network is a non- 
profit membership education organization that was founded 20 
years ago and whose mission is to promote the continuing develop- 
ment in math and science .for all people with particular emphasis 
on women and girls. 

The Math/Science Network is the founding organization and the 
national coordinator for the Expanding Your Horizons in Science 
and Mathematics Conferences. 

In 1976, the Math/Science Network created Expanding Your Ho- 
rizons Conferences to nurture 6th through 12th grade young wom- 
en's interest in math and science, to promote math and science 
education to these young women, to expand their vision of their ca- 
reer options to include math and science-based careers. 

Since the first Expanding Your Horizons Conference more than 
300,000 young women have attended the conference. Also in at- 
tendance have been over 40,000 parents, educators including coun- 
selors, and these conferences are throughout this country. 

In 1993 through 1994, which was our conference year that spans 
the same as the school year, there were 125 conferences and in 31 
States, attended by approximately 45,000 girls. Each Expanding 
Your Horizons Conference is a grassroots volunteer effort. The ef- 
forts are supported by all the organizations seen at this table as 
well as many others. The local communities tailor the conferences 
to match the needs and resources of their own community. 

The presenters at the conference come from not only the local 
communities but far-reaching areas and are members of organiza- 
tions such as the American Women in Science, AWIS, and Society 
of Women Engineers, SWE. They are themselves female scientists, 
engineers, technicians, accountants, bankers, doctors, nurses and 
veterinarians. They serve as role models for the young women, pro- 
viding them with the message that. Yes, you can do this, and they 
are brought in to represent the diversity that is present in the 
girls' own community. 

Each conference include hands-on activities that are presented by 
these role models and designed to give fun experiences and can-do 
experiences to the young women so that they can say, "I can do 
this." And as Rich Stephens has said, when they can know they 
can do this they go away and want to do more and more and more. 

Some examples of the fun workshops that they have are 
"Designer Genes," where the young women look through micro- 
scopes and study chromosomes and chromosomal splitting; "Don't 
Eat These Chips," about microchip technology; "A Heartbeat Away" 
about critical care medicine, critical care technology; and 'Tou Arc 
Such an Animal/' veterinarian science, one of the very most popu- 
lar among the younger girls. 

Throughout the Expanding Your Horizons, the importance of 
math/science education is stressed, not just for math or science- 
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based careers but for all of the life paths that these young women 
take. 

Expandmg Your Horizons Conferences are effective. Before and 
after surveys, both verbal and nonverbal, as you have seen with 
Rich's, show a tremendous shift in interest and attitude towards 
math and science. Teachers relate back changes in interest in the 
classroom and changes in interest in the signing up for the next 
year's courses. Most Expanding Your Horizons Conferences are in 
March, timed to affect the young women's decision for their next 
year's courses. 

Repeat attendance at Expanding Your Horizons Conferences is 
tremendous. In some conferences, up to one-third of the students 
attending have been to an Expanding Your Horizons Conference 
before. They come wilUng and they come because they want to be 
there. But it is not just the students who are interested in math 
and science who come, because they are soUcited from every area 
in the schools. 

Women role models also benefit. The networking and friendships 
that are developed by working on Expanding Your Horizons I can 
testify last a lifetime. And especially for those women in the more 
rural areas where their contact with colleagues is limited Expand- 
ing Your Horizons has a major impact. Praise from Expanding 
Your Horizons Conferences have come from many sources. The 
Congressional Task Force on Women, Minorities and the Handi- 
capped identified Expanding Your Horizons as an exemplary pro- 
gram. The American Association of University Women has identi- 
fied it as a model program in their "Call to Action for Educational 
Equity" initiative. 

But I think the following letter that is included in its totality in 
the testimony tells it best. It is from a teacher from Stockton, Cali- 
fornia, who brought 26 girls to the conference, and I would just like 
to read excerpts. 

We brought some bright, self-motivated, responsible girls. We 
brought some bright, peer-motivated, irresponsible girls. I brought 
one girl who is trying to decide if she wants to join a gang or be 
a doctor. She is a natural leader, and if we can prevent her from 
dropping out we will probably catch 15 of her friends. 

They are treated so well at the conference. The workshops are 
well set up, hand? on multiple activities. You tell them you need 
them and you want them in so many direct and indirect ways. 
They talk to real women in real jobs and who are more convincing 
than I could ever be. 

On behalf of their friend who might not drop out, I thank you. 
On behalf of the teachers who will see more girls in their math and 
science classes, I thank you. And as a teacher on the front lines 
who had a chance to see that there are people in the real world 
who care as much as I do, I thank you. And from all of the thou- 
sands of women across this country who work on Expanding Your 
Horizons Conferences, and on behalf of the Math/Science Network, 
I thank you too. 

(The prepared statement of Ms. Failor follows:) 
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Ttf timony to the U. S* House of ReprtMntatives 
Committee on Science, Space^ and Technology 
Energy Subcommittee 



Dr. Rebecca Failor 
Member of Board of Directors and former President 
Math/Sdence Network 



June 28, 1994 



Chairwoman Uoyd and Members of the Committee, thank you for th«^ invitaiion 
to appear here today. I am Dr. Rebecca Failor, a member of the Board ^ directors, and 
immediate past President of the Math/Science Network. The Network is the founding 
organization and national coordinators for Expanding Your Horizons in Science and 
Mathematics Conferences (EYH). (Math/Science Network, Mills College, 5000 MacArthur 
Bcukvard, Otikhmd, CA 94613, phone (510) 



The Math/Science Network is a non-profit membership organization of 
educators, scientists, mathcixtaticians, parents, community leaders, and government and 
corporate representatives whoee mission is to promote the continuing development in 
mathematics and science of all people, with particular emphasis on the needs women 
and giris. Our major goal is to increase the participation, retention, and advancement of 
girls and women in mathematics, science, and technology. 

The Network's programs are developed based upon the following assumptions: 

♦ In order to increase the participation of women in mathematics, science, and 
engineering careers there must be an inaease in the pool of qualified women. 

♦ In order for young women to have the option to enter mathematics, science, 
and engineering careers, they ne<?.d to choose to take the appropriate 
mathematics and science courses in high school. 

♦ Inteivention strategies are needed which increase the participation of girls in 
mathematics by nurturing enjoyment and confidence in mathcnutics, by 
connecting the value of mathematics to career opportunities, by providing 
career role models, and by actively encouraging girls to persevere in 
mathematici courses. 



The Math/Science Network 
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Expanding Your Horizons in Science and Mathematic$ Conference$ 

In 1976 ttw Math/Science Network created Expanding Your Horizons In Science 
and Mi5'd\em«tics (EYH) Conferences as an intervention strategy, designed to nurture 
girls' intercut in mathematics and science courses and to encourage them to expand 
their carMr visions to include science and mathematics^based careers. Six\ce the first 
conference was held at Mills College, Oakland, California in 1976, more than 300^ 
sixth through twelfth-grade young women and approximately 40,000 parents and 
educators have attended EYH Conferences. In the 1993-1994 year there were 125 
individual conferences held in 31 states, reaching approximately 45,000 students. 





1994 EYH Sites - Is There One Near You? 


3 


Arizona 


1 Michigan 


1 Ohio 


11 


California 


1 Minnesota 


1 Oregon 


10 


C<^orado 


2 Missouri 


3 Permsylvania 


6 


Florida 


13 Montana 


1 Tennessee 


1 


Iowa 


3 North Dakota 


13 Texas 


2 


Idaho 


3 Nebraska 


1 Virginia 


2 


Illinois 


1 New Hampshire 


18 Washington 


2 


Indiana 


I New Jersey 


7 Wisconsin 


2 


Kansas 


5 New Mexico 


1 West Virginia 


1 


Mastachuaetts 


2 Nevada 


3 Wyoming 






5 New York 





Each Expanding Your Horizons Conference is unique, because they are designed 
at the local level, by the women in that community, to meet the needs of their students, 
and use the resources to which they have access. A typical conference is held on a 
Saturday at a college or imiversity campus. This location gives many young women 
their first experience on a campus, letting them imagine themselves there for higher 
education. The attendance at EYH conferences varies from 50 to over 1200, with typical 
attendaivre betweea 200 aivi 400, 

Som€Um49, Famow KgynoU Speakers 

The agenda typically starts with registration followed by a keynote speaker who 
encourages the young women to explore new career ideas, to understand the 
importance of mathematics and science education, and to keep their options open. Over 
the years several pre-eminent U. S. women of science have spoken at Expanding Your 
Horizons Conference, including Sally Ride and other female astronauts, biochemist 
Arlene Blum, who lead the all-women expedition to climb Annapurnti; and Mitzi 
Phillips of the Gorilla Foundation^ where the gorilla Koko learn sign language. The 
Math/Science Network helps local organizers to find speakers for their EYH 
Confannos. 
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Alw€y§ Fun Hmdg^cn Workthops 

Each Expanding Your Horizons Conference includes hands-on workahopjf where 
women, who th«mselve» have active careers, work with 10 to 20 studenta on a proj«ct, 
experiment or activity. Each workshop is designed to give the girls a "can-Kio" attitude 
and a fun, learning experience in science, mathematics, engineering, medicine, or any 
related field. Examples of these workshops include "Designer Genes" (datsify genes 
using a microscope), "Are There Stars in Your Eyes" (assemble and tute a telescope), 
"The Great Animal Detective" (veterinary diagnostics), "Mutual Attraction" (the 
properties of magnets and magnetism) to identify a few. Each year new, exciting, and 
fun workshops are developed by women from coast to coast. The Math/Scl«nc« 
Network provides lists of workshop ideas to the EYH organizers each year. 

Cmner Information 

During the workshops and at programs called career discussions the women 
who are servi ng as role models share information with the girls about themselves, their 
careers, their lifestyles, and work/family issues. This includes information on the 
necessary training for the career, the best and maybe, worst, parts of the career, and a 
description of a typical day on the job. Each woman is encouraged to connect with the 
young women to allow them to see themselves in that career, to break down ths barriers 
of "Someone like me can't do that", or "I'm not smart enough for that", "Only nerds like 
math/ science", and "Women don't do that kind of work" types of thinking. The 
Math/Scienc« Network provides information to aid the presenter in "relating" to 
adolescent girls, explairung typical needs and concerns of giri in this age group. Some 
EYH Conferences hold "Career Fairs" where local businesses, schools, and profetsionai 
organization* have display tables and provide information to the students. 

P«mfti i^nd Educaton PrograntB, too 

Many EYH Conferences include special sessions for parents and educators to 
provide them with the information they need to better foster and support interest in 
mathematics and science. The adults are xn&de aware of the factors that push young 
women away. Materials from AAUW's "Shortchanging Girls, Shortchanging America" 
are shared, examples of negative messages in the media are discussed, and the fbrcei of 
peer presaure are examir>ed. Positive activities and messages are taught and reinforced. 
Part of moat adult programs is information regarding access to and funding for higher 
education. Parents are made aware of how to help their daughters get into colleges aiui 
about the numbers of private sector scholarships that go una warded every year. 
Investment cotmselors are often a big hit when they explain tax-saving ways to save for 
higher educatioa The role models are very willing to share their experiences witli the 
parents and educators, giving real life examples of the subtle, and not so subtle, ways 
they were encouraged and discouraged on their road to a science career. Atwl as is part 
of all EYH experiences the importance of mathematics and science education for career 
optionj is emphasize. School counselors and advisors are one of the target audieiKea 
for this Information. The Math/Sdence Network has lists of program options for adult 
portiona of BYH Conference. Though Parent and Educator sessiont ate a valuable 
addition to EYH Conferences the focus of the day is on the young women and their 
experHioei. 
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Targeting parents and educators helps bridge between short-term enthusiasm 
and long-term actions. We find that the parents and educators are as eager to learn 
about ways to support young won\en as the young women are to be supported. 

Thfu Flies When You Are Having Fun 

The Expanding Your Horizons Conference day typically ends with a closing 
session. The messages of the day - new awareness of the niunber and variety of careers 
in science, mathematics, and technology; the importance of science and mathematics 
education, cspedally at their age, to keep their options open, and the "women can do", 
"I can do", and fun experiences with science and mathematics - are reinforced. The 
closing sessioris often include the awarding of prizes for participation in games during 
the day that are designed to get the students to ask questions- and explore the 
opportunities at tlve Conference. Many sponsors tell us that the girls do not want the 
day to end, and "boo" when told the day is over. 



Since 1988 the number of Expanding Your Horizons Conference sites has nearly 
doubled. In communities across the United States, some in Canada, and a few outside 
North America, people have recognized EVH Coiiferences as a way to make a difference 
for their young women. Local .organizing groups include university staff, such as the 
Colorado School of Mines, staff from a local industry or government agencies, such as 
Department of Energy laboratories, professional societies, such as American Chemical 
Society Headquarters, Washington D. C, civic leaders, and parent-teacher groups. The 
State of Washington has the largest number of EYH Conference sites, each supported by 
local American Association of University Women (AAUW) branches. 

The organizers ar*? most always volunteers, leveraging their efforts and diverse 
talent against limited funding that most EYH Conference sites face. Funding for most 
local EYH Conferences is through local business donations, especially in-kind 
donations, especially for facilities, printing, food, and prizes. (There are a few sites with 
more formal funding sources, such as AAUW Community Action Grants, National 
Science Foundation grants, rural community assistance grants, and some sites with a 
paid Conference leader.) The average budget for an EYH Conference is $5,000 plus a 
small registration fee paid by each student. 

Valuing Divmity 

The local organizing committee tailors the EYH Conference to their community. 
The facilities, availability of women to serve as role models, as well as the economics of 
the area arc all factors that affect the nature of an EYH Conference. Of special focub is 
the diversity of the students in the region. The Math/Science Network has special 
materiaU to assist the organizers in evaluating their local population, recruiting to 
assure diversity in the committee and role models, and understanding the special needs 
of some of the young women in their community. A special program for African 
American young women in Greensboro, North Carolina was run by the Math/Sdence 



Grass-Roots, Local Efforts 
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Network. A number of sites have special programs for Native American young womeiv 
with high attendance. Recent statistics show that approximately 24% of the student* 
attendiiig EYH Conferences are from minority ethnic/racial groups. 

Rural EYH Conferences Have Flourished 

Approximately 50 EYH Conferences are in rural or small town areas where the 
traditional opportunities for access to science museums, college eruichment programs, 
and industrial partnerships with schools are not as prevalent. In these areas the local 
committees report that EYH is one of the few opportunities where the students see 
women in science, mathematics, and technology-based careers. Often the students and 
role models come hundreds of miles to participate in EYH conferences. In North Dakota 
one of the largest EYH Conferences is held, drawing over 800 young women from 
North and South Dakota and Minnesota. In Montana and Wyoming female pilots In the 
Department of Forestry fire fighting teams fly in to work on the EYH Conferences. Local 
utilities and Industries are especially supportive, since they find it difficult to recruit 
skilled workers in th^ sparsely populated, often agriculturally-based areas. These EYH 
Conferences tailor their programs to the needs of the community, by including crjreer 
opportimities that allow the young women to remain in the area and have a caree;r. 

The yeomen Benefit Too 

An often overlooked benefit of the Expanding Your Horizons in Science and 
Mathematics Conference program is networking between the people who work on the 
Cor\ference. For many women work on EYH committees provides a rare opportunity to 
interact with a new group of people, who are supportive of women in science and 
mathematics-based careers. Teachers and educators they learn from the role models 
about careers that they may have been unaware. Women who may not have had many 
female peers on the job can interact with those with similar backgrounds and 
experiences. A number of women, especially from rural areas, say the Expanding Your 
Horizons experience is the one place where they can interact with other women 
scientists in an atmosphere of pride and nurturing. In my earliest experience as a role 
model at an EYH Conference, the sense of pride from the women was so tangible that it 
was overwhelming. Experience has shown that this networking has led to new career 
opportunities, a support network, and long lasting friendships. 



Research for the past twenty years, from Lucy Sells report "Mathematics: The 
Critical Filter" to the reports supporting AAUW's Educational Equity Initiative, have 
called for active intervention strategies. The report "How Schools Shortchange Girls" 
from the AAUW Initiative states "Local schools and communities must encourage and 
support girls studying science and mathematics by showcasing women role models in 
scientific and technological fields, disseminating career information, and offering 
"hands-on" experiences and work groups in science and math classes. Local schools 
should seek strong links with youth-serving organizations that have organizationfl that 
have developed Successful out-of-school programs for girls in mathematict and 
Kitnc«." 



VJhy Expanding Your Horizons? 
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High PraUt for Expanding Your Horizons 

Praise for the Expanding Your Horizons in Science and Mathemr.dca Corxferences 
has come from many sources. The 1989 Federal study reported in Chan yiny Am«>Hrflr 
Thg N ew Face of Scic^nce and Kngineering by the Interagency TaskiOrce on Women, 
Mirv^rities, and the Handicapped in Science and Technology identified Expanding Your 
f lorizons in Science arui Mathematics Conferences as an Exemplary Program. AAUW 
President Sharon Schuster called EYH Conferences a "model program" in a "Call to 
Action" 1992 presentation in Livermore, CA, In 1993 Dr, Cherrill Spencer, member of 
the Board of Director* of the Math/Science Network, received the Institute of Electrical 
and Electronic Engineers "Spectrum" Award for Pre-college Irmovative Math/Sdence 
Bducadon for her extensive work on EYH Conferences. Funding has been provided to 
the Math/Science Network for continued support of the Expanding Your Horixons 
program from organizations such as NASA-Ames Research Center, American 
Association for Artificial Intelligence, Intel Corporation, the National Science 
Foundation, American Association for the Advancement of Science, and the Cdem^iA 
Foundation, to najne a few. 

FUxibility AIIowm EYH to Meet Varied Needs 

The flexibility of the EYH format allows it to be successful for most every 
organizing group, community, and budget. In each and every program the 
fundamentals of promoting mathematics and science education. Interaction with 
positive female role models who are in science and mathematics-related careers/ and 
fun, cannlo experiences with hands-on workshops form the basis of the EYH 
experience. In 1990 a special Expanding Your Horizoru for the Envirorunent was held 
usirxg the basic EYH model but focusing on career fields that are important to 
environmental protection, such as hazardous material handling, environmental 
chemistry, biology, and environmental law. In several areas the day-long EYH model 
has been extended to a week-long summer camp. At some sites trips to tlie role models 
work place are highlighted. Some districts have EYH Conferences during the school 
day. 

Easily Combined xvith Follow-on Programs 

Though the basic Expanding Your Horizons Conference is a short term activity, it 
is well-suited to follow-on activities that nurture the beneficial experience of the 
Conference. As an example, mentoring programs after the Conference connect students 
with the role models from the EYH Conference they attended for continued interaction, 
especially visits to the woman's workplace. Expanding More Horizons was a special 
project, funded by the Ford Foundation, to combine the traditional Expanding Your 
Horizons Conference with a mentoring program in Greensboro, North Carolina. Some 
school districts invite EYH role models to the schools after the conference to continue 
the interaction. Proposals for a national EYH newsletter, to be sent to young women 
aft^ir they have attended an E*YH Conference, have been well received, but to date have 
tkA generated a funding mechanism. 
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What the Math/Science Network Provides 



Hw Math/Sdence Network serves as the national coordinators of the Expanding 
Your Horizons in Science and Mathematics Conferences. In that capacity the Network U 
responsible for natiortal publicity, national data collection, promoting and encouraging 
increases in the number of EYH sites, providing on-call assistance to local organizing 
committees, coordinating orders of EYH support materials^ and several packets of 
organizAtion^ and hand-out materials. 

Or;gMMiz4tU>fuil MaterialM 

To assist each Expanding Your Horizons site plan for their Conference the 
Math/Sdence Network provides three packets of conference materials. The first packet 
contains information about registration of the conference .<iite into the national 
organization, individual and corporate membership in the Mc th/ Sdcnce Network, and 
establishment of a pass-through account at the Network so that individual sites may 
take advantage of the Network's non-profit status for fundraising purposes. The second 
packet presents vital orgarxizationai material, from general background about EYH and 
the Math/ Science Network, to specifics concerning finances, public relations, 
conference registration, conference evaluations, and tips on workshops. There is further 
information for conference organizers, information for presenters, sample certificates of 
appredatiorw as well as helpf\5 hints on last minute problem solving. 

The fiixai mailing provides a substantial amount of information for students and 
adult packets that are received at the Conference registration. This material indudes 
mathematics games, sdence puzzles, information on "How much math do I iveed to 

become a starting salaries for a variety of careers, places to write for free 

information on careers. Adult packet irxformation includes material on college 
admission and scholarships, articles on gender equity, and helpful hints for supporting 
yotmg women's interest in mathematics and sdence. 

The materials provided by the Network are continually being improved. This 
year we hope to receive special ftmding for a major revision in some of the materials. 
Limited fuxiding for the Network's national coordination efforts have hampered the our 
ability, to provide additional support to the local conferences. 

Collmbomtion with Similar Organizations 

The Math/Sdence Network encourages collaboration with other organizations 
involved in young women's education. The Math/Science Network had its start at Mills 
College, a women's college in Oakland, CA, and has recently accepted in invitation to 
be housed in the newly renovated Mills Hall An annual EYH Conference on the Mills 
campus introduces over 300 young women to the opportunities of single gender higher 
education. Nancy Kreinberg moved from her early days with the Math/Sdence 
Network to the EQUALS program as part of the Lawrence Hall of Sdence. EQUALS 
Family Math activities are a part of many EYH Conferences and members of the 
EQUALS staff serve on the EYH National Advisory Committee. Professiotuil 
orgaiuzations, such as the Assodation of Women in Science, and the Society of Women 
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Engineers, are outstanding sources of role models for EVH Conferences and provide 
materials for the students' packets. The Network has had several collaborative 
interactions with educatiorul programs in the American Association for the 
Advanc«m«nl of Science (AAAS), Department of Energy, and the National Science 
Foundation (NSF), 

NmtioHMl Workshop for EYH Conference Coordinators 

In 1992 the NSF funded the first National Workshop for EVH Conference Coordinators, 
bringing 200 people who have been part of EYH Conference organizing committees or 
were interested in starting EYH Conferences to a 2 1/2 day meeting to share ideas, 
experiences, and improva the EYH experience. Included were women from AAAS' 
cooperative program with the Girls Scouts, Girls Incorporated "Operation Smart" and 
AAUW's Educational Equity Initiative. A summary report of the workshop was 
prepared and is used to aid new site coordinators. 

Is Expanding Your Horizons Effective? 

Every EYH Conference includes surveys of the young women to determine their 
response to the day's activities. The general impression is always positive. They always 
learn something new, they always have a good time. Not every experience is perfect but 
the fraction of students who have attended an EYH Conference before is as high as one- 
third at some Conferences. 

Before mnd After Survey » 

A variety of types of "before and after surveys" show a shift in the perception 
and interest in science and mathematics. A valuable non-verbal indicator is comparing 
drawings that students submit in response to the questions "What does a scientist look 
like?" or "What does a scientist do?". The "before" pictures are invariably men, in white 
lab coats, with foaming beakers and test tubes and bombs exploding. The "after" 
pictures are mostly women, very attractive and stylish, with big smiles, doing 
everything from looking at the stars throi<gh telescopes, to improving medical 
equipment, to designing a bridge. One of my favorites depicts a pregnant geologist in 
the field setting up a seismograph. Verbal surveys show a similar shift in perception^ as 
well as an increased tmderstanding of the value of mathematics and science classes to 
their future. There is typically a big shift in response to the question "How many math 
and science daises in high school do you need to be successful after high school?" 

StudtntM' Comments 

The following comments, made by students who attended an EYH Conference at 
the University of Nevada, Las Vegas, are typical of those from other Conferences: 

"I like the way the speakers told us about how important is to stay in school." 

'This was a very good experience that helped me to realize that potential I have as a 
woman in higher-level jobs." 
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1 think it was fun a$ well «s educational. I was deciding to become a pediatrician but 
with the inlonnAtion I i«c«i ved today I think i will become a htalth phy^dtt." 

1 want to becocne a marine biologist and I found out more steps X must take to readi 
my goal including more mati i classes than I thought" 

Mart Umgtr-Term StudieM art Needed 

However, as scientists, such anecdotal informatioa while heartwarming, ia not 
quantitative. It is a goal of the Math/Science Network to obtain more scientific data 
riq$arding the effectiveness, short and long term, of the Expanding Your Horlxona 
Conferences. Funding for large scale and bngitudinal studies luj been difficult to 
;h. obtain. The Math/Sdence Network believes that lack of ability to document the 
•ffectivexwta of the Expanding Your Horizons Conferences reduces the fundir^ for the 
national and k)cal program. 

Some studies do exist. From 1980 to 1982 a study was performed to investigate 
the effectiveness of the conference over the year following nix EYH Confenmces in the 
San Frandsco Bay Area. The Conferences are found to have a profouiul efiect on the 
yo\mg women's mathematics education plans, career aspirations, and self-initiAted 
sdence and ma^matics activities, immediately after the Conference. Later in the year 
the students who attended EYH Conferences were found to have higher enrollment in 
non-required mathematics classes than the control groups. A sigiUficant increase In self- 
initiated career-'reUted activities was maintained for the older students who attfauled 
EYH oonfierences. 

In 1990, The Effects of a .Shnrt-Torm Interventi^p program on Pti»iiT# 
Partiripatinn in Math and Sfipnrp (J. A. Tomhave, Masters lliesis. University of North 
Dakota) compared young women who had registered for a 1980 EYH Conferesice, one 
group who had attended the Conference with a group could not attend due to a 
blixcard blocking their access. Her research showed that attending the EYH Conference 
had a long-term positive influence on the participants. Young women who attended 
took more advance mathematics and science classes in high school, planned to continue 
higher education, and rated their attitudes toward mathematics and science moie 
positively than those who did not attend the Conference. 

The Math/ Science Network believes that more studies of this type, and 
especially longitudinal studies are required to adequately evaluate the etfectiveness of 
arid fine-tune this type of intervention strategy. 

Prmisefrom aTemcher 

But the lack of data at this point should not deter us. The following letter is an 
expression of the value that one teacher placed on the Expanding Your Horizons 
experience her students had when they attended a conference held at the Pacific Bell 
Administration Center In San Ramon, California. 
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*We brought 26 girls from Edison High School in Stockton. They could never 
have imagined auch a b«autiful building existing. They could not imagine that they ever 
could work in such a place. We brought some bright, self motivated, responsible girla. 
We brought some bright, peer motivated, blown by the most popular breeze, 
irresponsible girls. I brought one who can't decide if she wants to join a gai^g or be a 
doctor. She is a natural leader. If we can prevent her from being a diop-out we can 
probably catch 15 of her friends. One bus load of undirected talent and energy came to 
the conference. We lose close to 1/2 of our freshmen. Some of them were on the bus. I 
bet we don't lose them now. 

Thev are treated so well at the conference, the workshops are well set up - hands 
on, multiple activities, friendly presenters, helpful guides, beautiful environment, good 
food. They get $50.00 worth of Expanded Horizons in the first hour. You tell them that 
you need them and you want them in so many direct and indirect ways. They talk to 
real people in real j<is. You are more convincing than I could ever be. 

On behalf of their friends who may not drop out, I thank you. 

On behalf of the boys with whom we promised to share the ioformation, I thank 

you. 

On behalf of the people in the "dropn^ut orevention program" who will not 
realize you are the reason for their success, I thank you. 

On behalf of the teachers who will see more ^Is in their science and math 
classes, I thank you. 

On behalf of the girls who will understand later on, I thank you. 

As a teacher on the front Lines, who had a chance to see that there are people in 
the real world who care as much as I do, I thank you. 

For the organization, for the volunteer time, for the facility, for the workshops, I 
thank you. 

Thankfully and sincerely, 
Dianne Connelly 
Edison High School 
StocktoivCA 95206^ 

From those of us who also believe in Expanding Your Horizons in Science and 
Mathematics Conferences, I tiuixtk you. 
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Mrs. Lloyd. Just beautiful testimony. All of our witnesses have 
been wonderful today. Don't you in the audience agree? It has just 
been a wonderful, wonderful hearing. All of you have just been ex- 
cellent. There is no way we would have had better testimony today. 

I know it took a lot of time to prepare this and to work to be 
here. But I think it is certainly a very valuable hearing, and I want 
to thank all seven of you that have participated in our hearings 
today. 

I want to follow up on a thought that — expressed by the last 
panel that many of the barriers that women face are as a result 
of their social values, whether it be home or the classroom, and the 
attitude of their peers. 

What do you do in your programs to address these issues? And 
then what can we do to change the attitudes and stereotypes held 
by the men? When can we come in and say to the male students 
you shouldn't do this anymore? 

Dr. Failor? 

Ms. Failor. In Expanding Your Horizons we have a parents and 
educator organization — part of the conferences too, and we fmd 
that many of the parents coming are fathers who are looking to 
ways to be supportive of their students, and we find that the fa- 
thers need to understand ways that they can be supportive. 

But we also feel that role modeling is an ideal way, because 
young women see older women like themselves, and if the life sto- 
ries of these women are told, the young women make connections 
and find out that they can follow this path. 

When I was growing up — I have my Ph.D. in nuclear engineer- 
ing, and I thought I was very weird because I wanted to go into 
math and science. And for these young women to see that you do 
this, and these are "normal" people and not superheroes, not 
superwomen, they are very normal women, it provides them with 
an incentive to go foi-ward and stops — provides them with informa- 
tion to counteract their peers and to counteract some of the mes- 
sages they receive outside. 

Mrs. Lloyd. Dr. Malcom? Any of you that want to respond. 

Ms. Malcom. I would just say that the program Girls for Science 
that we did with the Girl Scout Council in North and South Dakota 
and in Minnesota utilized the mechanism of trainer of trainers, 
which meant that we were training trainers and training staff and 
they trained leaders. 

And a lot of these adult leaders are moms. I mean they are par- 
ents. They are there in the community. They are interacting with 
other parents all the time. And so when these women who are a 
part of the community were overcoming their own anxiety and 
interacting, this basically sent a large message to them. They were 
provided with information, basic information about what kinds of 
math/science courses were appropriate, and these kinds of things 
that they could include within their own counseling, within their 
own kinds of interactions. 

There was also the identification of resource people in those local 
communities who could participate in the kind of career activities 
that were described by the representative from the Math/Science 
Network. 



er|c luO 



157 



But another crucial thing that we found was that there were 
planning councils, local planning councils of representatives from 
business and from industry and from the local community, and 
those had a lot of dads on them as well as other people who rep- 
resented local industry and business and higher education, and 
they understood and came to understand even better the connec- 
tion between science and mathematics and being empowered by 
these fields and the economic consequences for those communities 
as well as for those individual young women, and they became ad- 
vocates. 

And I am sure that you know — I mean I have daughters, and if 
they want to go some place, you know, I have to be the carpool per- 
son. And when parents are involved in that kind of activity to get 
them to the place for their Scout meeting or to get them to the 
place for their exhibit or for whatever project they are working on, 
you just kind of get sucked into this. 

And so through a lot of the kind of informal contact between the 
parents just working with their own daughters as they were pursu- 
ing badge-related activities it just spread. It spread throughout the 
community, and it raised a lot of interest on the part of the dads 
because it was science, math and technology. That it was, in fact, 
dealing with some critical issues. 

So, while you can target the parents in the community directly, 
and through the spin-off activities that affect the larger commu- 
nities such as jamborees or things like this, and that is a part of 
it, I think that the kind of indirect responsiveness where a commu- 
nicy kind of gets caught up in the spirit of this kind of activity real- 
ly is somethuig where you have to see it to kind of believe it. But 
it happens. 

Mrs. Lloyd. That is beautiful. 

Ms. Kass. 

Ms. Kass. At Girls, Incorporated, our mission is really at two lev- 
els. One is to help change opportunities for girls and change the 
akills that they are able to receive, help build their skills. The 
other part is to change the world that girls live in. So that means 
there are affiliates locally throughout the country that are working 
on committees and task forces such as those that Dr. Malcom men- 
tioned» and they are changing those ideas and issues in their com- 
munities for girls. 

On the other side, we have girls who are actually out in their 
community doing all kind of experiments relating to science and 
technology. It might be testing the water in their community. Mem- 
bers of the community see that. They see girls and young women 
taking action. They see them using math and science tools and 
techniques, and they see those changes. So, girls themselves are 
part of changing the ideas of both men and women and other insti- 
tutions that want to try and keep girls in boxes. 

Mrs. Lloyd. Mr. Stephens? 

Mr. Stephens. One of the programs the Department sponsors is 
for very bright young men and women. In fact, it is one of two pro- 
grams we sponsor that really deal with students that are already 
going to go on into science and math no matter what we do to them 
in our laboratories. 
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But this particular program brings in a collection of students 
from every State and they spend 2 weeks working together. And 
it is interesting to contrast programs for physicists, for physics stu- 
dents, you really see exactly the stereotypes we heard about earlier 
today: aggressive behavior on the part of young men; young 
women, if they are there at all — there aren't too many of them in- 
terested in physics — tend to be much more passive. And our sci- 
entists tend to be much more aggressive by bringing out the young 
men, frankly. 

Programs that deal with life sciences tend to be the other way 
around. Far more women in life sciences, much more collegia!, 
much more interaction among them. And so naturally I observed 
these two groups of students in physics and life science and see 
how they came out of their different backgrounds, and it comes 
right back to the point made earlier. 

Teachers are absolutely critical to this process. If you don't en- 
gage a young woman in her class experience, then whether or not 
she may really have the ability, she's not going to ever be told that 
she has the ability. 

So role modeling is fine. We do a lot of that. But it really does 
come back down to how you can help teachers understand that 
they really need to deal with the entire class, not just those who 
are more aggressive in answering and raising their hands for ques- 
tions. 

Mrs. Lloyd. Well, you have discussed the fathers and adult 
males. But how do we change the attitude of the young men? When 
they can see there is going to be female scientists, do you think 
they will stop the harassment of the women? 

Mr. Stephens. If I might add, I think we have a number of 
women in this room who work for various agencies, and I know — 
and I suspect that Dr. Failor has some interesting stories about her 
graduate school experience. She was probably the only woman in 
nuclear engineering, I suspect, and I suspect she has some interest- 
ing stories to and that is part of the problem. 

As you move on into graduate school, it is much more competi- 
tive, much more aggressive, and a woman may very well suffer be- 
' cause of that, lack of background way back in terms of the ability 
to jump right into a discussion and try to do as much as what the 
men are doing. 

And it is an issue that all agencies including our own, and cer- 
tainly our laboratories do have glass ceilings problems. We have to 
constantly fight that perception that a woman can do science but 
can she move on up into management channels. 

And this Secretary, I might say, and this Department now clear- 
ly show that it can be done. Hazel 0*Leary is not a shy, inarticu- 
late person. She literally deals with these issues evei7 day. And 
half of our political appointees now in the Department of Energy 
are women. They are superbly prepared for their jobs. 

So, we no longer have the excuse: I am sorry. We ^<uinot find 
women and people of color to do these jobs. They are tix. 3. Believe 
me, they are there. 

Mrs. Lloyd. They are on the scene. 

Mrs. Lloyd. Mr. Baker? 

Mr. Baker. Thank you, Mrs. Lloyd. 
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I think something ought to be pointed out about the labs and the 
Department of Energy and what good they do in spreading the 
word for science. 

I am spoiled in the Livermore area having both Sandia and 
Livermore National Laboratories roaming through the school dis- 
tricts acquainting kids at a young age to the wonders of science. 
So, we are trying to do that through my office also, to allow them 
to know — is it the Columbine Program where they — ^we just had 
the moon shots all the way around the moon. We took that out into 
the junior high area where they were using computers to see var- 
ious parts of the moon close up on computers, going to the wall 
map and finding their crater or their particular indenture in the 
moon on the map. Now, very exciting to bring science to kids. 

Mr. Stephens. Let me interject, Mr. Baker — 

Mr. Baker. Surely. 

Mr. Stephens. One of those laboratories that you represent did 
a survey of press coverage and — it was Lawrence Livermore, found 
that of all the press coverage of the Livermore Laboratory about 20 
percent dealt with science education. Of all the good press that the 
laboratory got, 80 percent dealt with education outreach programs 
at the laboratory. So, yes, there is a lot that is going on and often- 
times we don*t well articulate it. 

Mr. Baker. Not well covered. We are so interested in looking for 
Chernobyl and not enough about junior high school and how 
science relates to the future. 

A couple of quick questions. Does genetics play a role? If you 
have artistic parents will you become more likely to become artistic 
if you are scientific in your family would that be passed down? Is 
there any — does anyone have any information that — 

Ms. Malcom. The only thing that I can say is that one of the 
things that is quite clear is that if you have scientists in your back- 
ground that they are liable to have — you are liable to have a lot 
of science in your life. Your discussions at the dinner table. Your 
visits on vacation are going to include science museums because 
that is your parents interest. 

And I think that that is probably as strong a motivating issue 
and a correlation as we can get, and that is that where is your ac- 
cess to real models about what science happens to be or what art 
is or what music is. If you have an artistic parent or musical par- 
ent you are liable to be able to start music training at a very, very 
early age because they are going to value that and they are going 
to make it available to you. 

Mr. Baker. But it is interest more than inherited. 

Ms. Malcom. I think that is strongly interest and it is also 
strongly the ability to provide guidance in the area, and I think 
that is where we end up with so many problems. You can get into 
this kind of vicious cycle because there are so few — for example, be- 
cause there are so few people of color, the access to the advice that 
you are liable to need in order to know how to get into science and 
engineering is going to be severely limited. 

And unless you can specifically target kids who have that inter- 
est to make sure that they get the advice and the guidance that 
they need, and the experiences at the time that they need them, 
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then you are liable to lose them. Because it is not going to be clear 
how to get through that system. 

Mr. Baker. I have never had science in my background and I am 
roadkill on the supercommunications highway. 

[Laughter] . 

Mr. Baker. So I think it does have something to do with left 
brain, right brain. 

But the question was really how do we find children with apti- 
tude at a young age and then begin to nurture that? 

And I imagine testing is more effective than genetics, but I won- 
der if that was going to help us at all. Because we have to find the 
young women very young and then begin to nurture the interest 
that they have in these areas. 

My daughter thought that algebra and geometry were alien sys- 
tems and she didn't want any part of them. And once I broke it 
down and showed her that it made sense, that there was an end 
to it and it all balanced she did very well. But right off the bat that 
is just something that she didn't want to be interested ii>. 

It because I wasn't interested or somebody else was giving her 
stereotypes. She just wasn't interested. And there is got to be a 
way to find people who have certain talent and then begin nurtur- 
ing that. 

Ms. Malcom. But I hate to tell you this. I haven't met a baby 
yet that wasn't a natural scientist. Little kids are really into it. 
They are really into it. They are exploring their environment. They 
are finding out. They are asking questions of their environment, 
and they are really trying to know what is making things work. 

But, as we progressively get through the system, that is when we 
start to lose it. That doesn't get nurtured. It doesn't get fed. There 
is no outlet for it. 

We, what is it— we come here headed in that direction, probably 
until something turns us aside. 

Ms. Kass. I think that it is important for us to recognize that it 
is not something wrong with the girls. That it is the opportunities 
that they receive, and the people who are working with them to 
make math and science fun and interesting and to connect the 
principles to something real. 

So, it is not how do we finds those girls who are interested. How 
do we develop that interest in all girls— and all children, for that 
matter. 

Ms. Stutsman. Just to play off of that a moment, at NSF we be- 
lieve that all children can ?nd will learn science 'and mathematics 
if they are encouraged to do so, and if they are expected to learn 
to do so. And so that goes along with Ms. Kass's comment. 

And we believe that very firmly, and it is playing out in all of 
our large systemic efforts. We just don't expect children to want to 
fail, and we don't expect them to do so. 

Mrs. Lloyd. Thank you very much, Mr. Baker. 

Mr. McHale? 

Mr. McHale. Madam Chair, I thank you. I was delayed at an- 
other hearing in the Armed Services Committee and I regret that 
I missed the opening testimony of our witnesses. 
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I don*t have any questions for them, but I certainly have heard 
the brief portion of their testimony that has occurred within the 
last few minutes, and have found it to be very valuable, 

I thank you for your testimony and look forward to any addi- 
tional comments that you might have, 

Mrs. Lloyd. I want to thank all of you for being here again. And 
I want to ask permission to provide additional questions that we 
might think of later that we would like to be made a part of the 
recoi'd. 

Again, it is excellent testimony. We hope that we can build on 
this hearing and really do a lot with the information that you have 
given me, your success stories and your advice. It has certainly en- 
riched my life today, and I thank you very much. 

If there is no further comments, I would like to thank the staff 
for their hard work. Rose, you did a beautiful job. All of you have 
done a good job, and I thank you very much for getting the hearing 
together. 

If there are no further comments, the subcommittee stands ad- 
journed. 

[Whereupon, at 3:50 p.m,, the subcommittee was adjourned.] 
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RESPONSES TO QUESTIONS FOLLOWING DR. SUSAN MCGEE BAILEY'S 
TESTIMONY AT THE HEARING "WOMEN AND K-12 SCIENCE AND 
MATHEMATICS EDUCATION" ON JUNE 2«, 1994. 

These responses have been developed in collaboration with Dr. Patrida B. Campbell. 



1) What are your views on teaching strategies which emphasize that girls learn 
more effectively in a cooperative, less competitive environment. Is this a good 
approach? What is the effect of this strategy on competitive girls and 
cooperative boys? 

Teaching strategies should be based on individual learning styles rather than 
stereotypical ideas of female or male modes of learning or thinking. As the question 
indicates there are girls for whom competitive situations are very comfortable and boys for 
whom cooperative work groups work best. It is important for jail students to have both 
cooperative and competitive skills. It is good to play to people's strengths, but it is also 
important to strengthen their weaknesses. 

Teaching strategies also depend on the subject matter content on which the teacher 
is focusing. Some skills are successfully taught using competitive techniques while others 
lend themselves more readily to cooperative techniques. 

Teachers need better training in how to use a variety of teaching strategies. Much 
of what is often called cooperative learning is actually competition between groups - an 
effective technique in some instances, but not a truly cooperative exercise. 

While the use of a variety of techniques is important, there must be some core rules 
regardless of the techniques used. These include insistence upon equitable student/student 
behavior and treatment that does not include harassment and "put downs'* and equitable 
distribution of teacher attention and assistance. 



2) You stated in your testimony that girls' interest in math, science, and 
engineering increased dramatically from 1970 to 1980, but that since 1980, 
girls' interest has remained constant or even decreased slightly. What is the 
cause of this decline? 

There is no hard data available with which to answer this question. Among our best 
guesses are the following points: Between 1970 and 1980 some of the barriers to women's 
participation m engineering and physical science programs were removed. More programs 
were open to women; sex discrimination was outlawed. A number of women who were 
already interested in the fields but, who in an earlier time would have been unable or 
unwilling to deal with the existing barriers, found it possible to pursue their dreams and 
went into these fields. The same kinds of extremely interested women continue to go into 
these fields. What we haven't done is interest, to the point of entry to the fields of math 
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and science as they exist, additional women, nor have we redefined the fields in ways that 
might attract increased numbers of women (and men). 

3) With math, where there is a right answer and a wrong answer, it seems 
straightforward to measure achievement and progress. How is science 
achievement measured? How are gender differences in math and science 
achievement interrelated? 

In arithmetic there are clear right and wrong answers, in more advanced mathematics 
more often than not there are fewer clear answers. There may in fact be multiple right 
answers or no right answer. Simplistic measures of mathematics do not provide us with the 
most useful information and simplistic definitions of math as computation are insufficient. 
Thus, measuring JiQili mathematics and science achievement is complex. 

Science achievement measures are in flux and moving toward performance testing. 

Mathematics and physical sciences "march" hand in hand. Math is an integral 
component of the physical sciences and engineering. In the words of one physics teacher, 
"physics is math made practical." Math is less related, but JM unrelated, to the biological 
sciences. The lessor dependence in mathematics maybe be part of the attraction of the 
biological sciences for women and girls. 



4) The data you presented shows that the situation for girls is improving in math 
but getting worse in science. Why do you think this is so? Are there specific 
methods to decrease this gap among high achievers? 

One reason that we may be making more progress in math is that there has been 
more emphasis and publicity on math as a critical filter for girls than there has been around 
issues of science. The sciences are of many types and many of the models focusing on 
equity have been in only one science, biology. 

This issue needs to be approached from wo perspectives: participation (course 
enrollment in advanced classes) and tested achievement (girls are enrolling in biology and 
AP biology, but they are JM enrolling in physics and advanced chemistry.) Furthermore, 
girls do not test as well as boys in .any of the science areas. 

A complicating factor has to do with the construction of the tests themselves. 
Research by the Educational Testing Service has found that the AP science/math gender 
gap lessens on essay/open ended questions vs multiple choice items. 

Are there specific methods that can be used with high achieving girls? Here again 
we can only offer suggestions; we do not have hard data. One factor may well be social 
and peer pressure that does not support girls who excel. For many adolescent girls being 
smart has social costs and some may deliberately chose not to be "the smartest girl." 
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Parents may be a critical factor as well, their perceptions of what is important for 
girls may well focus on the importance of good social skills - on being popular. This may 
lead them not to push teachers on academic opportunities in science and math for their 
daughters, to the same extent they would push for these opportunities for their sons. 



5) A number of programs have been established based on the research findings 
you shared with us today. Do we know which of these programs are the most 
effective in terms of producing real change? For example, there are one-day 
programs to expose girls to science, semester-long projects, programs to train 
teachers, and programs to educate guidance counselors? Which of these 
options really work? 

There is limited evidence on the success of different program/project types over time. 
One program for which there is data is an intensive four week, two year program with 
school year follow up sessions that incorporates sport, math/science and personal 
development stressing individual control, strength and working together. This program, 
EUREKA at Brooklyn College, is doing an excellent job keeping minority middle school 
girls from Brooklyn in math and science through high school and beyond. 

Patricia Campbell's evaluations of career exposure programs ai Smith College and 
Rutgers University have found that one day career exposure programs iJc heighten interest 
in science careers and do produce a reduction in stereotypes about who does science, but 
there have been no studies to date of whether this heightened interest translates into career 
participation. 

Currently the first major effort to revise preservice teacher training programs and 
train teachers in gender fair/affirmative math/science/technology methods is being 
conducted by Jo Sanders at City University of New York sponsored by the National Science 
Foundation. Followup evaluation procedures will look at the impact on the course syllabi 
participants use with their students and on ihe classroom behaviors of the preservice 
teachers who receive the training. 

There is no research eWdence that programs to train guidance counselors have had 
any impact on counselor behavior. 



6) You spoke about the necessity of incorporating out-of-school experiences for 
girls in math and science into classroom situations, since not all girls have the 
opportunity to participate in such out-of-school activities. What are some 
possible techniques to accomplish this? 

There are in school programs incorporating many of the same techniques found in 
out-of-school programs but what is often missing in the in-school replications is the affective 
component of these programs: strong expectations for and encouragement of girls and an 
environment that is free from harassment (sexual or otherwise) and put dovms. 
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Additional factors that could help include making classroom climate issues a part of 
teacher evaluation procedures. If teachers aren't rewarded for positive actions or punished 
for negatives ones, there is very little incentive for them to change. 

Creating a structure that rewards teachers financially and publicly for classrooms that 
create a positive gender fair environment in which girls boys succeed can create the 
incentive schools and teachers need. 



7) You mentioned in your testimony that the gender gap in math is largest and 
increasing at the highest achievement levels. Why do you think this is so? 

In math it is only at the 8th grade level that this is happening while in science it is 
occurrmg at all three levels (4th, 8th and 12th). That the eighth grade is such a critical time 
reinforces speculation mentioned in response to question 4: girls vulnerability as they enter 
puberty, their need to fit traditional definitions of a "successful" young woman rather than 
be labeled as a "nerd." 



8) From what we heard at the hearing, the research shows that many of the 
barriers thai women face result from social values and attitudes not only of 
parents and teachers, but also of peers. What is being done and what else can 
and should be done to change the stereotypes and altitudes held by males? 

Obviously schools alone can not solve these problems, but schools can have an 
important and positive impact. Boys need to see positive examples of women's 
accomplishments and skills in their school materials every bit as much as girls do. This 
should be broader than just including women who have been successful in traditional male 
roles. We must also include women who have been successful in traditionally female roles. 
Without positive images of women neither boys jmr girls can overcome traditional sex 
stereotypes that limit options for both women and men. 

Furthermore, males of all ages must learn that there are behaviors that will not be 
tolerated in the school or the work place, and that they risk sanctions and reprisals if they 
continue harassing, disruptive behaviors. 
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Hearing: *^OMEN AND K-12 SCIENCE AND MATHEMATICS EDUCATION" 

J\xne2S,im 
ADDITIONAL QUESTIONS FOR DR. 3KAHLE 



1) What are your views on teaching strategies which emphasize that 
girls ieam more effectively in a cooperative, less competitive 
environment. Is this a good approach? What is the effect of this 
strategy on competitive girls and cooperative boys? 

1. My study of biology classrooms across the coimtry indicated that two 
thirds of the girls and boys preferred laboratory and discussion activities to 
lectures and demonstrations in science classes. Furthermore, the students 
responded that they eiyoyed creative activities such as designing open- 
ended experiments. More recently, my work (as part of Ohio's statewide 
systemic initiative) has involved assisting teachers with implementing 
inquiry activities in science and problem-solving activ^^ties in mathematics. 
In all cases, teachers report that such activities motiv vte and interest both 
girls and boys. Although cooperative group learning is advocated as a way 
to encourage girls, many of whom are socialized to avoid competitive 
situations, it is not uniformly successful. Teachers must learn to monitor 
groups for cooperation and to assist students in sharing both tasks and 
responsibilities in equitable ways. Although competitive girls and boys 
(who have been successful) are initially frustrated by group work, they 
flourish once they understand how their work can be extended and 
elaborated by others in the group. In addition, cooperative groups provide a 
real-life experience in the way science works; i.e., by laboratory group. 



2) You stated in your testimony that girls' interest in math, science, 
and engineering increased dramatically from 1970 to 1980, but that 
since 1980, girls' interest has remained constant or even decreased 
slightly. What is the cause of this decline? 

2. During the late 1970s and early 1980s, national, state, and local 
resources were available for gender equity work. The initial work was a 
series of programs thac directly intervened in the education of girls to 
encourage them to continue in math, science, and engineering. Because 
interest was measured by girls' continued participation, we saw national 
rises in enrollment and in achievement (associated with enrollment in 
advanced classes). In the mid-1980s funding for such programs 
diminished drastically, and the programs vanished. Subsequently, 
enrollments, achievement (related to enrollments), and interest (as 
expressed on national surveys) declined. 
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3) With math, where there is a right answer and a wrong answer, 
it seems straightforward to measure achievement and progress. 
How is science achievement measured? How are gender 
differences in math and science achievement interrelated? 

3. Actually, in problem-solving mathematics there may be more than 
one correct answer or way to reach an answer. Evaluation assesses the 
processes that students use in solving the problem. The same is true in 
science. Science acliievement is best measured by assessing how a student 
solves a problem or designs an experiment to answer a question. Analyses 
of the science responses of the International Assessment of Education 
(lEA) tests and of NAEP science surveys indicate that girls score as well as 
boys on process questions. They score lower than boys on multiple choice 
items.^ One explanation is that significantly more girls than boys choose the 
I don t know" response, effectively eliminating the benefit of guessing (20 
percent on a test with five-item responses) for girls. 



4) The data you presented shows that the situation for girls is 

improving in math but getting worse in science. Why do you think 
this is so? 

4. There are two basic reasons for the dichotomy between math and 
science. First, mathematics is commonly viewed as a basic in American 
education; for example, a public opinion poll in Ohio showed that 97% of 
adults consider mathematics one of the three most important subjects in 
school. However, only 31% of Ohio's adults rank science as one of the three 
most important subjects. Although teachers may be anxious about 
mathematics, they recognize the need to instruct all pupils in math and 
considerably more instructional time is spent in mathematics than in 
science. Second, intervention work began a decade earlier in mathematics 
Most importantly, although the programs addressed math anxiety and 
involved role models and counseling, they also addressed the skills of doing 
mathematics. Many intervention programs in science (including most that 
are currentiy offered) address motivation and interest as well as include 
role models. However, they do not include training in the skills of doing 
science (i.e., quantification, observation, transformation of data, estimation 
ot error, control of variables, etc.). This difference has led to a decade of 
girls with increased interest but not necessarily enhanced skills and, 
unlike math, has not led to a decrease in the gender gap in achievement in 
science. 



A number of programs have been established based on the 
research findings you have shared with us today. Do we know 
which of these programs are the most effective in terms of 
producing real change? For example, there are one-day 
programs to expose girls to science, semester-long projects. 
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programs to train teachers, and programs to educate guidance 
coimselors? Which of these options really work? 

5. I wovdd Hke to address effectiveness by educational level with the 
overall caveat that there is considerable evidence that short-term programs 
(without continual follow-up) have no lasting effect (regardless of 
educational level or type of person addressed). The most successful 
program (University of Northern Colorado) to date for pre-service teachers 
involves one semester and indudes many observations of actual science 
and mathematics classes and classrooms. Several years after the program 
the students (now practicing teachers) are using equitable instructional 
strategies. Shorter, more intensive, programs (approximately one week) 
may be effective with practicing teachers, if there is sustained support for at 
least one academic year. I assume that a similar format would be 
successful with counselors, although I do not know of any models. Most in- 
school programs involve teachers, not students, for cost-effectiveness; 
however, their success is measured by changes in student attitudes 
interest, and/or enrollments. 

Volimteer or out-of-school programs do not always relate to the 
mathematics and especially to the science taught in school. Particularly in 
the case of science, out-of- school programs may further marginalize girls' 
experiences, leading to the belief that science is not something done in 
school. Although programs of varying length have been effective in 
providing immediate motivation and attitudinal change, few have proven 
effective in creating long term changes (i.e., decreasing the gender gap in 
achievement). One major concern in science is that many out-of-school 
programs do not build the basic skills of science (which are not nearly ao 
motivational as 'gee whiz' activities). 



6) From what we heard at the hearing, the research shows that many 
of the barriers that women face result from social values and 
attitudes not only of parents and teachers, but also of peers. What is 
being done and what else can and should be done to change the 
stereotypes and attitudes held by males? 

6. The best way to address the attitudes and sex-role stereotypes held by 
males is to enhance the performance of girls in science and mathematics. 
Only by seeing girls performing and achieving equally with themselves will 
change occur. One successful approach involves teacher-focused programs 
that address equity in its broad context; that is, equity in outcomes, 
resources, and leadership. In those programs, classroom interactions that 
differ for boys and girls and why they differ are addressed. In addition, 
societal and educational barriers are discussed. A second approach is to 
involve parents in equity work and research. Two models for this 
approach are Jacquelynne Eccles' work at the University of Michigan and 
the Lawrence Hall of Science programs. Family Math and Family Science. 
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Both encourage changes in the differential attitudes held by parents that 
affect the enrollment patterns of their sons and daughters. 

In addition, changes are needed in the media. Although it may not be 
possible to mandate such elianges in the private sector, programs that are 
partially supported by federal funds should be reviewed for possible 
stereotyping. Equitable treatment, particularly in science programs for 
young children, could do much to change the sex-role stereotypes and 
attitudes of both girls and boys. 
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Hearing: '^OMEN AND K~12 SCIENCE AND MATHEMATICS EDUCATION" 
June 28, 2994 
ADDITIONAL QUESTIONS FOR DR. MALCOM 

Question 1 

Who: do y(Hi do to track the students who have participated in your programs to find out 
whether their involvement had a real impact on their choice of classes or careers? 

Answer 

Trsbckinc the partkipants of informal science education programs remains a real 
cliallenge. Our worl^ with the councils focused on helping them understand the need 
for and developing capability for local student tracking. Local tracking is likely to 
be more effective with student participants. 

AAAS tracked students only for the final year of the 4 year project* Data were 
collected on attitudes and efforts were not made to determine what students had 
learned about science. As with other organizations that work with informal 
education projects, we have found that is very difficult to foUow these ^Is further 
than the period of the project. Individual participation In programs fluctuates from 
year to year and tends to decline significantly after 6th grade, and we do not have 
access to school records. 

We tracked council activities, partkularly sales of badges related to science, 
throughout the lart 3 years of the project and for several months afterwardis. 
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Sdence reUted badge sales scMii^ during the per^ One council 

reported a 258% increase in one year. 

Since that time while we have not done any formal tracking, we know that the 
project is being carried on because of continuing orders for materials & patches as 
well as from infonuatioQ about activities carried in council newsletters. 

Question 2 

With oui-ofschool programs, you can only reach a limited number of studenis. Are there 
techniques that have been developed in your programs tfua could be incorporated within our 
schools and classrooms? 

Answer 

The trainer of trainer models we have utilized have been effectlTe in increasing the 
number of out-of-school programs using these materials. We have used them in 
regular teacher professioaal developaient programs as well. We have found that 
teachers as with leaders of out-oT-scbool programs must develop levels of comfort in 
doing bands on science. Once they understand bow effective these are through their 
own experience they are more likely to mcorporate these into tbeh- dassrooms. They 
can learn sound gender equity practices which can be applied to both boys and girls 
and across subject areas. 
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We have used the Giiis and Sdeoce proerams to train teachers in Indiana, Yirslnia, 
Miwigippi, Arkansas, and Nebrwdu. 



Questk«3 

The program you discussed is a national one. How are the specific projects and actual 
locations established? What is the application process? How many applications do you 
receive; and, of those, what percentage do you fimd or accept into your program? 

Answer 

A. Disseminatioo of the program iias been through a number of mechanisms: 

• Word of mouth. 

• Articles in newspapers and magazines. 

• General requests for information on our girls in science programming. 

• Staff presentations at meetings. 

B. Information is exchanged by phone or letter a comptimentary copy of the training 
manual is sent to the inquiring group. Interested parties usually need to identify 
a funder. AAAS staff can provide a "boOerpIate" proposal. Once all the details are 
finalized a date is set for the training. Funding is needed for AAAS staff travel, 
materials, supplies and staff time. 

Many inquiries are received but only a few are serious. Of those who call or write 
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for a second aromMi of infonnatioii approziniaUly 50% actually rccelTe tbe program. 



The following are some of tbc places where the project has been (or will be) 
disseminated. 

Fundcr 

Bush 



State 

North Dakota (all GS CouocUs) 
South Dakou (all GS Couocils)* 
MinnesoU (all GS Couocils) 
Indiana (Several Councils) 
Illinois (2 Councils) 
Illinois (Chicago Council) 
Wisconsin (1 Council) 
Louisiana (Several Councils) 
North Carolina (1 Council) 
North Carolina (1 Large Council) 
Alaska (1 CouncU) 
Pennsylvania (1 Council) 
New York (1 CouncU) 
Nebraska (4*H) 
Iowa 

Massachusetts (2 Councils) 



Bush 
Bush 
AAAS 
Abbca 

sue (December 'W) 

Abbott 

AAAS 

Self 

Abbott (August 20 '94) 

Self 

Self 

sue 

USDA grant 
USDA grant 

Local Funder (Spring '94) 
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* Black Hills Girl Scout Council in Rapid C\ty does extensive wodc on loctl Indian 
ReservadoQ. 

A recently funded NSF grant will deliver a revised version of the program to Girl Scout 
Councils and other CBO's to two cities in Texas, the Washmgtoa DC Metro am, and 
Baltimore, MD and surrounding Suburbs. 

In addition^ there are many councils around the country who have implemented the program as 
a result of sending trainers to workshops held hy councils that we have trained. There is no real 
way to track these but some of which we arc aware are Ohio (Several Councils), West Virginia 
and Delaware. 

Girl Scout trainers from ten different su^cs attended a "Wider Ops" event in July of 1993 in 
Rapid City, SD. They spend 3 days learning activities from both projects as part of their wider 
ops responsibilities. They carried the programs back to their councils and, sii^e several of them 
were teachers, iooiplemented it in their schools in varying degrees. Some of the states 
represented were: Iowa, Michigan, CaUfornia, New Jersey, and New York. The trainer from 
New Yoric is also a teacher who received money from her principal so she could conduct a 
training woricshop for the teachers in her school, •^'enior Girl Scouts from South Dakou, who 
also attended the Wider Ops training have been called on to do the activities with students in 
various schools around Rapid City and at the Pine Ridge Indian Reservation. 

5 
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Department of Energy 

Washington. DC 20585 
August 5, 1994 



The Honorable Marilyn Lloyd 
Chairman 

Subcommittee on Energy 

Committee on Science, Space, and Technology 
U, S. House of Representatives 
Washington, DC 20515 

Dear Madam Chairman: 

On June 28, 1994, Richard E, Stephens, Director, Office of 
University and Science Education, testified regarding Women and 
K-12 Science and Mathematics Education, 

Enclosed are the answc^rs to the three questions that you 
submitted to complete the ^ecord. 

If we can be of further assistance, please have your staff 
contact our Congressional Hearing Coordinator, Lillian Owen, on 
(202) 586-2031. 




WiTTiam J, Taylor; III 
Assistant Secretary 
Congressional and Intergovernmental 



Affairs 



Enclosure 



0 



P>tnt*J «r«h Kjy nh on r«cyd»d papw 
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QUESTIONS FROH REPRESENTATIVE LLOYD 



Question 1: What do you do to track the students who have participated in your 



prograns'-to find out whether their involvement had a real iapact 
on their choice of classes or careers? 



Answer: We have established a nuMber of tracking systems to determine 



whether or not students Involved In our education programs pursue 
careers in science, mathematics or engineering. For example, our 
Prefreshman Enrichment Program (PREP) which supports university- 
based summer enrichment institutes for middle school, women and 
minority students includes provisions to track the participating 
students through high school into their choice of a university or 
college. Our High School Student Honors Research Program which 
provides opportunities for high school science students to 
participate in intensive summor research at the Department of 
Energy National Laboratories also tracks the participating 
students through their undergraduate and graduate years to their 
first employment. We are now developing an integrated participant 
tracking system which will provide information in various levels 
of detail on ail the student participants in the Department's 
various science education programs. We also have established a 
comprehensive evaluation approach to understanding whether or not 
we have made a difference in the ability of teachers who 
participate in our program to use this experience in their 
classrooms. 
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QUESTION FROM REPRESEMTATIVE LLOYO 



Question 2; Please provide aore Infomation about the application and 



selection process. How mny applications do you receive; and, of 
those, what percentage are you able to fund or accept Into your 
progran? 



Answer; Each of the Department's science education programs has 



established application and selection procedures which vary 
according to the nature and scope of the prograa. For example, 
our university-level programs require the students to subnit 
detailed applications with references to the various National 
Laboratories where they are interested in pursuing sumer 
research. Ue generally receive approximately 3,000 applications 
for our sumer research programs and are able to support, on 
average, 900 students. Several of the laboratories, including the 
Argonne National Laboratory, report that their application to 
selection ratio is 5:1. Our high school student programs are more 
structured in terms of the application process. For example, our 
High School Student Honors Research Program* relies on the 
nomination of participating students from the various states. 
Each state has a different selection process. Some rely on the 
results of state science fair competitions to select the 
participants in the program while others use acadenic 
competitions. 
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QUESTIONS FROH REPRESENTATIVE LLOYD 

Question 3: In your testimony you discuss the Department's museum-based 

science education prograia and highlight one project in which a 
Girl Scout troop in Chicago was able to participate in 
constructing hands-on nuseun science exhibits. Can you provide 
further infonaation about the ways in which yoi: \, women are 
involved in the Department's wiseum-based programs? How can the 
DOE strengthen this program? 

Answer: In addition to funding the successful "SciTech Clubs for Giris" at 

the Scitech museum in Aurora, Illinois, the Department of Energy's 

Museum Science Education Program has also supported another museum 

project which involves young women. This is the Fort Worth Museum 

of Science "Energy Works" project. This susiner 42 seventh grade 

minority girls have been recruited from economically depressed 

communities in the Fort Worth area to take part In a 10 week 

project. The girls are engaged in such science activities as 

analyzing owl pellets, modeling clay bones, mapping coal bearing 

earth layers, using computers to study downloaded satellite 

imagery of geologic features, etc. They will work with magnets, 

conductors, circuits, and electrical appliances. Blending energy 

science, geology, and paleontology, the girls in the lab will form 

a raulti -disciplinary approach to the scientific method and the 

development of problem-solving skills. 

The girls will also meet with female graduate students and their 
geology professors about their personal interests and science 
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careers as well as conducting research on dinosaurs with fe»ale 
paleontologists on an active site. 

In the peer review process, strong consideration has been given by 
the reviewers to programs and exhibits that focus on 
underrepresented minorities. We will include a statement in the 
FY 1995 grant solicitation encouraging museums to submit proposals 
which specifically target girls and other underrepresented 
minorities. Coordination with the Association of Science and 
Technology Centers to publish articles and make presentations of 
these successful projects at the annual conference to their museum 
peers will also be encouraged. 
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Response to Questions following 
Testimony to the U. S. House of Representatives 
Committee on Science, Space, and Technology 
Energy Subcommittee 

Dr. Rebecca Failor 
Member of Board of Directors and former President 
Math/Science Network 

June 28, 1994 

Question 1: 

What do you do to track the students who have participated in your programs - 
to find out whether their involvement had a real impact on their choice of 
classes or careers? 

Response from the Math/Sdence Network: 

Tracking and trending of young women who attend Expanding Your Horizons 
m Science and Mathematics (EYH) Conferences since 1976, when the program 
started, has varied with time and location. From 1980 to 1982 an evaluaiion was 
performed with young women who attended several EYH Conferences held near 
San Franasco, California. The Conferences were found to have a profound effeci 
on the young women's mathemaHcs education plans, career aspirations, and self- 
initiated saence and mathematics activities, immediately after the Conference 
Later m the year the students who attended EYH Conferences were found to 
have higher enrollment in non-required mathematics classes than the control 
groups. A significant increase in self-initiated career-related activities was 
maintained for the older students who attended EYH conferences. 

^^1?''^^^^*^!"' methodologies developed in this study are documented in a book 
f ^ If Evaluation roiints; A Guide to Fvahiating M.fh . p d SciPnrp Pma r ^n i^ 
tor WPlTlffn (Barbara Gross Davis and Sheila Humphreys, 1983 publication 
sponsored by the NaHonal Science Foundation (NSF)) that is available to all EYH 
Conferences nationwide as a resource for local studies to be performed. One such 
effort LS documented in a 1990 study entitled The Kff^rK af f ^hr r^-Tf rm 
Intervention ?iQmn\ on Future Partiripation in M;.fh ^nd f ^rif n rf (J. A 
Tomhave, Masters Thesis, 1990, University of North Dakota), comparing young 
women who had registered for a 1980 EYH Conference, one group who had 
attended the Conference, with a group who could not attend due to a blizzard 
blocking their access. Her research showed that attending the EYH Conference 
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had a long-term positive influence on the participants. Young women who 
attended took more advance mathematics and science classes in high school, 
planned to continue higher education, and rated their attitudes toward 
mathematics and science more positively than those who did not attend the 
Conference. 

Other local studies use non-verbal evaluation mechanisms, such as drawings of 
scientists and what scientists do, made before and after the students attend EYH 
Conferences to examine the effects of the conferences. The differences are 
dramatic indications that EYH Conferences change the young women's 
perceptions from one of foreboding, frightful images of science and maie 
scientists, tD ones where they are included in the picture and people are being 
htlped. In recent 'ears the Office of PubUc Instruction in Montana reported that 
communities where EYH Conferences are held have substantially higher 
percentages of young women in advanced mathematics courses than do 
communities without EYH Conferences. 

Anecdotal reports are often unsatisfactory from a scientific point-of-view, but 
must not be discounted in the absence of more firm data. The continued growth 
of the number of EYH Conferences nationwide, almost doubling in the past c4x 
years, shows that communities across the country see the Expanding Your 
Horizons experience as one that provides an effective intervention strategy for 
their young women. A recent member of the Math/Science Network Board of 
Directors is an "alumnae" of EYH Conferences in Salt Lake City in the 1980s, 
who is now a computer scientist. Many EYH Conferences nationwide report that 
they have role models working with the young women, describing their careers 
in science, engineering, or mathematics, who attended EYH Conferences as 
students in their hometowns. But teachers bring us the majority of our anecdotal 
reports, telling of a special confidence and excitement the young women have 
when they return to class from the Conferences. The Math/Science Network 
recommends that EYH Conferences be held in March just before young women 
pick their classes for the next year. Teachers and guidance counselors report that 
EYH attendees ask for more advanced mathematics and science classes than non- 
EYH attendees. 

The Math/Science Network believes that more statistical evaluations, especially 
longitudinal studies, are required to adequately evaluate the effectiveness of and 
fine-tune this type of intervention strategy. However, these studies are very 
costly. As part of a recent proposal we recommended that two questioniwires, six 
montiis apart, be sent to 5% of the young women that attend EYH Conferences in 
1995, that is approximately 2250 young women sampled twice. Assuming a 10% 
response rate from each mailing we could generate a sufficient sample to provide 
good statistics for an evaluation of the impact on the EYH Conferences they 
attended. We further proposed to make personal contact with 0.5% or about 250 
students and include them in a ten year longitudinal study. However, such 
efforts are costly and we have yet to find a sponsor for such data gathering 
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activities. We would welcome direction on potential sponsors for data gathering 
proposals. 

Question 2: 

With out-of-^hool programs, you can only reach a limited number of students. 
Are there techniques that have been developed in your programs that could be 
incorporated within our schools and classrooms? 

There are a number of schools and school districts throughout the country that 
incorporate the Expanding Your Horizons in Science and Mathematics 
Conference experience into their school activities. Some hold EYH Conference on 
a school day as a special program for girls, some have EYH role models attend 
the classes before the Conference begins so young men can see the women in 
science careers, too. 

Though the basic Expanding Your Horizons Conference is a short term activity, it 
is well-suited to foUow-on activities tfiat nurture the beneficial experience of the 
Conference. As an example, mentoring programs set up through the schools 
connect students with the role models from the EYH Conference they attended 
for continued interaction, encouraging visits to the woman's workplace. 
Expanding More Horizons was a special project, funded by the Ford Foundation, 
to combine the traditional Expanding Your Horizons Conference with a 
mentoring program in Greensboro, North Caroliru. Frequently school districts 
invite EYH role models to the schools after the Conference to provide the hands- 
on opportunities to male students and those who could not attend the EYH 
Conference. 

The student materials t^iat are developed by the Math/Sdence Net^vork for 
distribution at Expanding Your Horizons Conferences are being used in at least 
15 school districts around the country to supplement their own educational 
materials. We encourage this and would like to work collat>oratively with other 
organizations to increase this effort. 

Question 3: 

The program you discussed is a national one. How are the specific project and 
actual locations esUblished? What is the application process? How many 
applications do you receive; and of those, what percentage do you fund or 
accept into your program? 

The Math/Science Network seeks to establish Expanding Your Horizons 
Conferences in any community where there is an enthusiastic group of workers 
who feel that their 6th through 12th grade young women will benefit from a 
program based on the following goals: 

* introduce successful, real women in science and mathematics-based 
careers as positive role models for young women 
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* provide fun, hands-on experiences with mathematics, science, 
engineering, and technology to instill a can-do approach to learning 

* encourage continued mathematics and science education, especially at 
the secondary level 

* increase awareness of the importance of science and mathematics in 
carsers and opportunities for women in these careers 

* promote science, math, and engineering for studeuts with special needs. 

In the 1993-1994 year there were 125 EYH Conferences in 31 states. This 
represents a steady growth over the past five years, when there were 76 EYH 
Conferences. 

There are three major avenues for expansion of EYH Conferences. The 
predominant mechanism is word-of-mouth, where Conference volunteers from 
one area recommend the program to their friends and colleagues in another 
community. The second mecharusm is as a result of the Math/Sdence Network's 
continuing national publicity effort;?, through articles in educatiorxal magazines, 
speaking at conferences, letters to professiorxal orgaruzatiorw, etc. The American 
Association of University Women (AAUW) branches represent the third major 
growth mechanism for EYH Conferences. Through their recent Educational 
Equity Irutiative Call to Action many branches have adopted EYH Conferences 
as their method to combat the subtle, discouraging messages our young women 
receive regarding math and science careers and thCkT future. 

Each year, new EYH Conference sites register with the Math/Sdence Network. 
Since our annual cycle coinddes with the school year we distribute 
approximately 300 start-up packets in August to encourage the sites to register. 
Start-up packets are distributed to all EYH Conferences that have been held in 
the past three years and to those who have made inquiries during the year about 
holding a conference. To register, the sites provide gerwral ix\formation about 
their Conference plans and submit a modest registration fee, $75 for individual 
sites, less per site for agencies representing groups of sites. In the 1993-1994 year 
there were 125 EYH Conference sites registered. There were no sites that were 
not accepted. 

The Math/Science Network's funding is not suffident to provide funding for 
local EYH Conferences, though we have submitted proposals that would indude 
start-up funding for new sites in disadvantaged communities. We have never 
turned down a site's request to hold an EYH Conference based upon their 
inability to pay the registration fee. We do provide guidance to the sites on 
fundraising mechanisms for their local expenses. 
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We believe that one of the strengths of the EYH Conference program is the abUity 
for local, grass-roots organizations to tailor the program to the needs and 
resources of their communities. For this reason, each EYH Conference is unique. 

To assure the quality of the EYH Conference experience the Math/Science 
Network develops and distributes organizational materials to each site to 
provide them guidance on the expectations for their EYH Conference and to help 
them avoid common problems. An emphasis in this material is the recruitment of 
female role models and their presentation. Included are hints on successful 
hands-on workshops that provide the young women with positive exp>eriences. 
In addition, the EYH coordinators have access to phone support from the 
Math/Sdence Network office to help them in their planning. 

Every site is cont'icted by our office at least once p>er year to check on their 
progress and answer questions they may have. New sites receive sp>ecial 
attention. They are provided with a copy of the EYH Handbook for Planners and 
a copy of the summary report from the 1992 National Workshop for EYH 
Coordinators. This NSF-sponsored meeting was the first time that people 
responsible for coordinating EYH Conferences could meet to share their ideas, 
experiences, and enthusiasm. Whenever possible members of the Math/Science 
Network Board of Directors meets with local EYH Coordinators or attends EYH 
Conferences to review their program and provide guidance on ways their 
commuruty can meet the goals of the EYH Conferences. 
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Correction to the Transcription of oral testimony provided by Dr. Rebecca 
Failor, of the Math/Science Network, to the Ho use of Representatives 
Subcommittee on Enei;gy/ Committee on Sdrnce/ Space, and Technology on 
June 28, 1994 

Please make the following corrections to the transcript of my presentation and 
questions: 

page 69 line 1582 change "coordinators" to "coordinator" 
page 69 line 1592 change the number from "40" to "40^" 
page 70 line 1613 change "include" to "includes" 
page 72 line 1643 change "willing" to "willingly" 
page 72 line 1649 change ^asts" to "last" 
page 72 line 1656 change "have" to "has" 
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Sta<:y Kass, Girls, Incorporated 



Hearing: "Women and K-12 Science and Mathematics Education" 
Girls Incorporated Response to Additional Questions 
July 28, 1994 



1) What do you do to track the students who have participated in your 
programs to find out whether their involvemeat had a real impact on 
their choice of dasses or careers? 

As a national organization Girls Incorporated docs not track individuals who 
participate in pwgrains in their local communities. However, individual Girls 
incorporated affiliates that implement Operation SMART use several evaluation tools 
developed by Girls Incorporated to measure the effectiveness of their programs which 
include Assess for Success Needs Assessment and Evaluation Guide and the Operation 
SMART Research Tool ^ - a set of program and evaluation activities in which girls 
assess their attitudes about science, math and technology. 



2) With oot-of-scbod programs, you can only i^each a limited number of 
students. Are there technifpjes that have been developed in your 
progranw that could be incorporated within our schools and classrooms? 

The activities and techniques that arc used in Girls Incorporated Operation SMART 
programs could be incorporated within schools and classrooms. Many schools have 
purchased Operation SMART curricula and have requested training from our national 
organjzation. At the local level, a great number of Girls Incorporated affiliates 
collaborate with their community's schools. This includes using Girls Incorporated 
staff to implement Operation SMART programs during the school day and conducting 
trammg on equitable, hands-on math and science education for regular classroom 
teachers. 



3) The program you discussed is a national one. How are the specific 
projects and actual locations established? What is the application 
process? How many applications do you receive; and, of those, what 
perccnta^ do you fund or accept Uito your program? 

Girls Incorporated is a national youth service, program development, training, 
research and advocacy organization. Our nationally developed model programs 
including Operation SMART, are offered through a network of 135 autonomous 
affiliates that conduct programs in 750 sites across the country. The Girls 
Incorporated training dcpartmcri offers comprehensive training to youth deveiopmem 
professionals who arc interested in conducting Operation SMART programs. The 
national organizaUon docs not c ' Msh specific Operation SMART program locations 
nor does it have an application pu)ccss for doing so. 
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NATIONAL SCIENCE FOUNDATION 

4201 WiLSON BOULEVARD 
ARLINGTON. VIRGINIA 22230 




September 2, 1994 



^ :nsf 




OFFICE OP THE 
ASSISTANT (XaECTOft 
F0« EDUCATION ANO 
HUUAMnCSOUnCES 



Honorable Marilyn Lloyd 
Chairman 

Subcomm ittee on Energy 

U.S. House of Representatives 

Committee on Science, Space, and Technology 

Raybum House Office Building, Suite 2320 

Washington, DC 20515-^301 

Dean Madam Chair: 

Thank you for giving me the opportunity to testify at your hearing on June 28, 1994 
regarding "Women and K-12 Science and Mathematics Education." 

Enclosed are the responses to the questions you attached to your letter of July 23, 1994. 
In addition, I am returning the marked up copy of my testimony. 



Smcerely, 




Jane T. Stutsman 
Dq)uty Assistant E>irector 



Enclosure (2) 



Tttephont (703) 306- 1 600 



rhX (703) 306-0399 



189 

Hearing: "WOMEN AND K-U SCIENCE AND MATHEMATICS EDUCATION* 

JUNE 28, 1994 
ADDITIONAL QUESTIONS FOR DR. STUTSMAN 



1) QUESTION: Wliat do you do to track the students who have participated in your 
programs - to find out whether their involvement had a real impact on their choice of 
classes or careers? 

ANSWER: Each Model Project and Experimental Project is required to submit an 
appropriate evaluation plan for its target population. Evaluation may measure change in 
participants' attitude toward science, engineering, and/or mathematics; change in course 
selection following a particular activity; retention in a science, engineering, or mathematics 
college major; or change in choice of major. In addition, NSF program staff, with technical 
assistance from the NSF Division of Research, Evaluation, and Dissemination, (RED) wUl be 
developing a plan t:, monitor the program as a whole. This monitoring plan will coUect data on 
program characteristics and events on a continumg basis, to be informed about the extent to 
which program goals and management objectives are being met. 

2) QUESTION: From what we have heard today, the research shows that many of 
the barriers that women face result from social values and attitudes of peers. How do 
your programs address this side of the issue? We have heard about programs that target 
women, but what is being done to change the stereotypes and attitudes held by males? 

ANSWER: The Experimental Projects for Women and Girls mtend to impact the 
climates in which girls and women leam science, engineering, and/or mathematics. These 
projects must show evidence that systems or mstitutions will be changed, not just the individual 
females moving through the system during a given period of time. Examples cf projects funded 
during this first year include: 

United Connecticut Women m Scipnce, Engineering, and Mathematics (Principal Investigator 
(P.I.) Dr. Carmen Cid,). This project is directed toward making permanent changes m 
women's ami girls' access to, and participation and acMevement m science, engineering, and 
mathematics, especially among economically disadvantaged and undenepresented minority 
populations. It will develop and implement systemic change strategies reaching parents, 
teachers and professors, guidance counselors and other school administrators, school board 
members, community leaders, and students. It will buUd on existing resource and advocacy 
efforts by professional organizations, stakeholder groups, state and local education agencies, and 
institutions of higher education. 

The PrcparaUun of Gender-Sensitive Science Teachers in the University of Delaware's 
Secondary Science Education Program (Dr. Kathryn Scantlcbury, P.I.). ITiis project will study 
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the impact of gender equity training on the teaching practices of preservice and inservice 
teachers in secondary-level science. Both groups will participate in summer workshops, course 
work, seminars, and meetings which will have gender equity in sciences as a central theme. 



3) QUESTION: With out-^f-school programs, you can only reach a limited number of 
students. Are there techniques that have been developed in your programs that could be 
incorporated within our schools and dassrooms? 

ANSWER; Projects funded by the programs for Women and Girls include both in- 
school and out-of-school activities. Those which arc out-of-school reach girls and women, as 
well as the teachers, parents, and community members who influence their career decisions. 
Some of the techniques developed in out-of-school programs have been incorporated into 
schools and classrooms and vice-versa. For example techniques developed in science camps or 
science centers are shared with elementary school teachers to enhance the msources available for 
in-class activities. To further broaden the impact of these projects, NSF requires that each of 
them develop a dissemination plan as an integral part of the funded project. 

4) QUESTION: Research shows that in order to increase girls' participation in math, 
science, and engiiieering, it is Important not only to change the attitudes of the girls, but 
also to convince the parents and teachers that these are acceptable caieers for their 
daughters and female students. How do your programs address this issue? 

ANSWER: Many of the projects funded by the programs for Women and Girls include 
parcnts, teachers, staff of community organizations, and others who influence the career 
decisir ns of females. Because we are aware that young women arc often more strongly 
influenced than young men by tlie opinions of femily, teachers, and friends, these groups must 
be included m any effort to increase the participation of females in science, engineering, and 
mathematics careers and activities. The Information Dissemmation program activities address 
multiple audiences through printed materials, videos, woricshops and conferences by specifically 
highlighting women who liavc chosen science and engineering as careers. Discussions focus on 
the full range of opportunities possible in pursuing science and engineering careers and how to 
prepare for them, as well as examining the reasons that have traditionally influenced young 
women to decide on careers in non-science fields. 



5) QUESTION: The programs you discussed are national. How are the specific 
projects and actual locations established? What is the application process? How many 
applications do you receive; and, of those, what percentage do you fund or accept hito 
your program? 

ANSWER; The specific projects and acturj locations of projects are established through 
our aggressive dissemination of information about the funding opportunities and a multi- 
disciplinary competitive review process. Program announcements soliciting proposals are 
mailed to a broad audience of potential proposers. Infoimation about the programs has been 
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published in scientific, technical, and educational journals. The program directors have spoken 
at numerous national and regional meeting. 

Once proposals are received, they are evaluated through a merit review system. Reviewers are 
selected who have a brt)ad understanding of gender equ'ty or who have expertise in a particular 
setting (science museum, elementary school, community oiganization, etc.). Recommendations 
from the reviewers are taken into consideration along with other factors such as geographic 
location, setting in which the sponsored activitie^^ will occur, and attention to populations 
undcrrepresentcd based on socioeconomic sutus, racial or ethiic group, etc. 

The following awards have been made in FY 1992-1994. 

• In 1992, 20 gender-focused proposals were received for the Career Access Program; 
11 awards were made. 

• In 1993, Model Projects for Women and Girls received 62 proposals and 16 awards 
were made. 

• In 1994, Experimental Projects for WOTien and Girls received 187 preliminary 
proposals, 61 fomal proposals, and 11 have been recommended for funding. 

• In 1994, Model Projects for Women and Girls received 55 proposals and 17 of them 
have been recommended for funding. 

• In 1994, 10 preliminary proposals were received for Information Dissemination 
Activities, 2 formal proposals were received and both of them have been recommended 
for funding. 



Another 2 projects were funded in 1994 as "Special Projects", as they did not easily fit 
any of the categories of formal programs. 
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'^Education is the foundation on whirh 
our future prosperity as a Nation and 
people will be based. The Department of 
Energy is committed to ensuring that our 
young people receive the best education 
possible in the particularly critical fields 
of mathematics, science, and technology. 
Department of Energy progt'oms in 
mathematics and science education 
range across all educational levels with 
special emphasis placed on helping 
avmen and minority students become 
full par tners in the Nations scientific and 
technical enterprise. " 

Secretary of Energy Hazel O'l^ry 
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Since its formauon in 1977. the U.S. Deparlmtnt trf E.iergy (DOE) 
has betn authoriad to support education programs that help 
ensure in adequate suppK- of scientist!, engineers, and tfchnicans 
for energy-related research, production activities, and the transfer 
of tcchwlogy. New emphasis and a hroader focus have been gK-en 
to ih« responsibility in recent ><ars. 

Building on its tradition of support for science and mathemaljcs 
education, the Department of Energy convened a national 
conference in 1989 in Berkeley. California, to chart the course of 
Its current and future educational mL<sion. The conference 
produced a blueprint for action for the agency. What emerged 
from that conference was a clear vision of the important role that 
DOE. Its facilities, and its 169.000 Federal and contract cmplojws 
can play in the educational life of their communities, and, as 
unique scienUfic resources, in the cducation»l life of the Nation. 

Many of the programs listed herein art the result of this new 
vision: others have existed for many >«ars. The purpose of this 
catalog is to make all Dcpartmertal education efforts more widel>- 
kn(AsTi so that more teachers, students, and others can benefit 
from these unique opportunities. 

Supporting the hundreds of education programs in this catalog is 
the netyv-ork of DOE national laboratories, technology centers, and 
other resea/ch facilities. Bnefdescriptions of each facility, its 
programs, and contact information for :t$ education personnel aie 
included. 
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■ INTfiobuCTlON' 



The U.S. Dtpartnwnt of Energy (DOE) v^-as created in 1977 to 
consoliiiatc into one Cabinet-lwl departnKnt the responsibilities 
previously carried out under the Atomic Energy Commission, the 
Enertb' Research and Development Administration, the Federaj 
EnertJy /Vdministration. scv-eraJ smaJler energ>'-related afivncics. 
and offices in other Federal departments. 

Missions assigned Ic DOB b>' Congress include fundamcnla] 
scjcnlific research, research anddevJiopment of energ>' 
technologies, energy' coriservation, strategic wTapons development 
and production, energy regulation, energy data collection and 
anab'is. federal pcY.tr marketing, and education in science ajid 
technolog>'. To fulfill these functions, DOE and its contractors 
employ anptoximalt-ly 169.000 men and women. 80.000 of whom 
are scientists, engineers, or technicians. 

\Mthin DOE, program offices administer the majonty of DOE's 
research, dcvelopnwnt, and/or programs. These include Science 
Education ainl Technical Infonitttion; Energy Rc«arch: Civilian 
Radioacti« Waste Management: Environmental Hcslorationand 
Waste Management: Fossil Energy; Nuclear Energy: EiKrgy 
Efficiencv' and Renvwable Energy*: Defense Programs: 
Environment, Safety and Health: and Economic Impact and 
Diversity. The remaining offices discharge Department -Vkide support 
functioi *, such as polic>' analysis, financial and legal management, 
personnel administration, and public affairs. Figure 2 xkntifies 
rrw^or pivftnun areas within the Department 

In addition to its headquarters components, the Department of 
Energ>' has an extensive field structure of vvx>rld-class laboratories, 
research facilities, regional field support offices, and regional 
ptAver administrations. Tfiese facilities are dispersed widely acro^ 
urban and rural areas of the countT>'. 

Directly contributing to IX)E's mathenutics and science 
education initialiws arc 10 DOB national laboratories and more 
than 30 specialized research facilities. Exciting research in 
contemporary science is con<lucted at the facilities. The 
S>'nchrotron Light Source at BrwWuven National l^ratory, the 
Intense l*ulsed Neutron Source at Argonne National LaboratoT>'. 
lasers, electron micra^copes, ads'anccd robotics, and 
supercomputers are examples of some of the unique tools that 
[)0E employs in exploring research frontiers. Nobel laureates and 
other eminent scientists emplo>Td by IXJE laboratories hav-c 
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accomplished landmark work in physics, cheniUtry. biology, 
materials science, aju] other disciplines. The Department ovvrsees 
an unpaialleled collection of scientific ?M technical facilities and 
equipment with extraordinaiy potential for kindling in students 
and the general public a sense of excitement about science and for 
increasing public science literacy, Programs funded b>' DOE and 
its contractors annually reach more than I million students, 
educators, and members of the public. 
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With such a dnvnity and magnitude of scientific and technical 
invoK"ement. DOE is both ar> cmplo>"<r and a patron of the 
Nation's scientific and engineering talent The LIS. Department 
of Energy requires a steady flow of v,>ell-educated. higlily skilled, 
scientific and technical personnel to carry out its basic research 
and de%Tlopment and its operational missions. In recognition of 
Uiis need, education has been an essential port of the Department's 
mission since its creation, just as it was und<r its predecessor 
agencies. In the President's Fi 1994 budget request for the 
Department of Energy, $123.8 million was earmarked for 
mathematics, science, and engineering education programs. At 
the piwllefr kwel, the FY 1994 request is $45.4 million (Figure 3). 

Until 1990, DOE'S educational emphasis was primarily focused 
on university level education, with the agency providing graduate 
student fellffA-ships and research appointments at DOE facilities. 
More recently, the education mission was expanded to include 
preccllege education and science literacy. The 1977 DOE 
Reorganization Act authorizes eduation and training activities 
necessary to ensure that the Nation has an adequate technical 
work force in energy-related research and production fields. 
These fklds include mathematics, physics, geology, chemistry, 
zoology, biology, and other areas of basic and applied research. 
The Department of Energy Science Education Enhancement Act 
(part of the 1991 National Defense Authorization Act) expands 
the Department's authorization to support scierKe education at 
all levels, including public understanding of science, and amends 
the 1977 legislation to make support for science ec^ication a 
nvvor mission of the Department 

In 1993, the Office of Science Education and Technical 
In/ormatioo was created to coordimte Jhe Department's science 
education activities and to directly support a variety of science 
and engineering education programs from the precollege to 
the postgraduate levels. Other DOE program offices are also 
deeply involved in supporting education activities related to their 
own program functions and needs (Figure 4). For example, the 
Office of Erwironmenta! Restoration and Waste Management 
encourages young people to 'xosider careers in environmental 
remediation, enhance* the skills of tt^rs, and improves public 
awareness of environmental and waste-management issues. The 
OflRce of Fossil Energy reaches out to elementary iohool students 
with information on coal, oil. and the use of fossil fuels. The 
Office of Energy Efficiency and Renewable Energy sponsors the 
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annu.ll collegiate SunKa)>ce and other whicle competitions to 
promote eneta^conscrvation awanaiess in schools. 

As noted. DOE provides substantial support for science education 
through it5 fitl J offices, national laboratories, technology centers, 
and other research facilities, each conducting a range of 
coordinated and complementar>' education programs and making 
resources available to precollcge and university facult>' and 
students. Each facility plans and administers a range of precollcge 
and unK-crsity science-education programs, which ^•ar>• according 
to laboratoo' specializations and local needs, and which place 
special emphasis on providing hands-on experiences to students 
and teachers. 



In Support of the 
NatiofuJ Educatxm Goals 




G«ri Aw3«Mn-MiHsen. a mathMTUtics coonJ««tw 
and tttcher co iMvt from Edmond Burtte School in 
Ihe OtsJrtct of Mmbii wtwr« ti* w i PrwMentiii 
Awifdee lor E«*llence In Science and MathtmiDcs 
TMchlng She was aisoanMb«rt Einsttin 
Coocresslonal Fdiow on Uie suti at th« Scniti Labot 
and Human Resources CommittM DOE ^elps 
support ttiese congressional t«]low«>)i()s 



The Department of Energy's education efforts support the National 
Education Coals (Figure 5). DOE is placing increasing emphasis on 
its precollcge education efforts. The Secretary ot Energy began by 
convening the Malh^cience Education Action Conference in 
October 1989. This assembly cf more than 200 government, education, 
science, and business leaders was held in Berkclej-. California. The 
conference report, published in May 1990. outlined the Departmental 
strategy for precollcge science education. It presented a set of 
public-pri\'ate iniiL>,tr\'cs to be undertaken b>' the Department and 
its facil ties in partnership witli other Federal agencies, SUtes. 
schools, businesses, industries, and community groups. 

The strategy is based on five premises: 

• Serious efforts to produce students with excellent mallieuwlics 
and science skills must begin at the elemcntar>- school le\-el and 
reach all students. 

• Science and mathematics teachers must become fu 1 1 part ners 
in the scientific community. 

• Programs must encourage full participation by women and 
minorities, groups current!)' undcrrepresented in nuthcmatics 
and science fields. 

• DOE must use nwre fully its unique, regional scientific facilities 
and staff to improve mathematics and science education. 

• DOE'S efforts must be integrated witli those of other Federal 
agencies. Uw States and territories, and the private sector to 
yield the greatest benefit for the Nation. 

/\t the heart of the strategy are specific education inibatf\« that DC 
and its national laboratories and research facilities are undertz ing 
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in pQrtnenhip with others. These tnituth-es include formal Agreements 
vs-ilh other Fedtral agencies; tcacher-training activities that use 
DOE facilities; programs for groups of students undenrcpresentcd 
in science and technology: and volunteer and community 
programs involving DOE scientists, engineers, anU technicians. 

In pursuing this strategy. DOE s efforts will be carefully linked vsilh 
tlie efforts of other Federal agendes through the Fede>*3l Coon^inating 
Council for Science, Engineering, and Technology (FCCSET). *\s 
summarized m Figures 6a and 6b, the actioru that DOE is taking to 
enhance scierKe and mathematics education are being coordinated 
through the FCCSET Canmittee on Education and Human Ftoourocs. 
The Committee has adopted a series of strategic objectives and 
implementation priorities to improv-e science and mathematics 
education in the United States. These priorities are summarized in 
the report "Pathways to Excellence—A Federal Strategy for Sdei>:e. 
Mathematics. Engineering, and Technology Education" (sec the 
lather DOE Related Materials irJormatioo «xtioo. page 148). 

This catalog provides specific information abo>it DOE education 
programs. Examples of some prccoliegc and uni^^rsity lewl programs 
are given in the next sections. aS fwogtvnis am (kxribcd. but the 
brvodih and (kwor of xtknties are donor stmied. Following the 
Program Descriptions section, a list of rOE program oflkK k prcwJcd 
with the appropriate contacts (i)r infom.:'i^on on education progranw. 
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1, Afl ttw (^iKJfoo m Amatica vrtU start 
sctKxX rM(ty to (9am 

2 TM tvgh school graduabon raid will 
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retponsitxlities o( citizenship 

6. Every school in Amerfea wil be (TOO o( 
dcu^s and viotertce and will otter a 
dtsciplined envtrontnenl conducn-e to 
learning 

*Goeb whch tpeoAcaiy address 
achfevament. competency. »r>d tiioracy in 
ftCiertce and rnathamatics edtxatKm 



Jason Bullock. Sacfftary ol Enetgy Hvtl O'Lcaiy. and Krtsten Schunun are 
eunwuno a spea'meo under the zocm nccroscope at the Central School in 
SofnennRc.NnrJtrMy 
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Improve tcftrc* and nutth«mat>C8 perfonnftnco 
Strong ft!em«ntary and s«condery l^mdm wofk f o,x« 

Ad*quai« pipthne lof «ci«nce and tedmotogy v»o(1( forc«. inciudr>Q gcetiei paitiopation ot 
indivxJual* ood»fr©pf«5«ot«d « 90*nc«. malhemilici, tngin^tnog. and tectvwlogy 
education. • g.. wofTi«n. rmnontos. and parsons w;tti (hsabihtws 
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Bm* Program 

• Maintain and capfUlizo on currant world-class programs («.g.. graduats aducaton. 
student incentives and opportunities, education techrtotogy .) and opportunrttos for 
groups underrepresarXed m mathamalics and sdanca (e.g , women, mnorrtias. artd 
persona w^ disatMhties) 

Tlar I PHorftlaa: Flafonning the Formal Education Syatam 
Eiamantary and Saeor>dary Syatamk Raform 

• Cumcutum. taachng. and assessment staitdards: devetopment and implementation 

• SUta cumctAjm tramewor* dovetopment and impfemonlatton 

• Curriculum couna and instructional nutenats: davaiopment and mptamantation 

• Teacher enhancamant and preparation 

Undaryaduata: RevHalUatlon 

• CunxMlum. course, and Instiuctional maler^ls: davslopment and imptemantation 
(lower division) 

• Undergrxduate faculty entiancentent 

AM Education Lavata: Evatuatton 

• Evaluation of Federal agency programs 

Tfar K Prforitiea: Expanding Parttclpatton aftd Accata 

• incrtaae paiticipatxxi of groups undenepresented in soertce. mathematics. eng«e«r- 
rog, and tactvtology' aN educaUoo levels 

• tdsntify, dtssemmte. and promote adoption of exomplary program sirategios and 
mAleruJs all oducatxxi levels 

• Identrfy Federal ttratag*es to employ educattonal (echnologws rnora t>rc4:>ly 



Her W Prkiritla*: ErtaUIng ActtvkNa 



* Increase public understand^g oi sctence 

• Promote formation end stroogthontng ol partnerships between two-year institutioru 
erxl ottwr aectors 



Figure 6ti 
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For more than 40 years, DOE and iti predccesjor agencies have 

supported profiams that enhance the science, mathematics. 

a^snecrii^ and technoiogy programs offiatd by acaden^ 

These programs make effective use of the resources of DOE's s>'stem 

to provide educational experiences not othtnwise »Qibbk to students 

and (aoihy. Sdwlanh^i. WkMship^ and 0^ 

provide direct support to students on campus. Some programs arc 

national in scope; jonx are region^ or kKaL StiU othm are designed to 

impro« the puWic undersfcuiding of scknot Brief desarq)^ 

of the over 800 nadxial DOE programs and DOe Sties' programs are 

described in this catalog. The programs described are rwt inclusive 

of all DOE laboratory and facility education programs. For Ihe most 

cuim* irrformation Ti^jding the statm and eli^ity for »hese 

DOE education progrwis, contact the educational program contacts 

at the Uioratories, facilities, and offices identified in thb catalog. 



PROGRAM 
DESCRIPTIONS 



Precoflege Progmns 

PrecoUege programs developed by DOE and made available to the 
education community are designed to achicN-c these ob>eclives; 

• To better prepare new teachers and to enhance the knowledge 
and teaching ability of experienced ones 

• To encourage long-term reform of the Nation's science 
education system 

• To fwter research and development in teaching methods and 
' materials 

•■ To promote dissemination of ne-.v techniques and media 

• To provide technical assistance to eduators 

• To optimize organizational reform arxl the operation of 
educational systems 

• To offer support, incentives, and opportunities to students 

Some of these programs are conducted it the national level, while 
others art at the kxal or regional level. 

NATIONAL 

C^jundi of E«sci^ RcsQunx Titm (CERT) Sttideot tntcnu^ 
vd FtBomUp*— The DepAitment of Energy, together with its 
National Renewable Er^ergy Laboratory (NF£L) and the Western 
Am pQPKwr Adminbtratioo (WAPA). provides research opportunities 
for Native Anwrian coUcge students. CERT, in turn, provides NREL 
researchers training on tribal affairs relating toenail on the 
reservations and a bftsic undcntvtding of the culture. For more 
ii^bmwtion contact Gail Pritchard. (202) 586-1177. 




MuiMl SMIi, ■ Sm Carte ApKM and ■ ptrlfci(Mnt 
tnttMCouocNofEneiyy Bcsovrci Tr1b«(C€AT) 
pfOflfim. ts ttodyfc>g r»rwwbt i -t(Wgy ttcftf>Qtog>« 
vt¥kt tuttltQt ol Ml memof. Tom Potttr. (rom 
tht tMonK R«WMWt Emcvy UborHocy 
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TMs pocttr lnvA«3 ptrtlciptboci ct danMntary 
Ktnoi studnb n contest sponsor*] by DOE 
and M Nittonat Association of Elimtmary 
School f>nnc*pal$ lo axwnwwatt Earth Day 




Ml Hm. a scitnct iMtdtar Inm Amiyo 
S«co Ei»m«rttvy School to LWitwi. 
Caltcmla.tii«»outatands-on ixjMfViwil 
tM ha ()«v«k)()«] tor (ht K-5 Gtctriri Ckmati 
ChanQt Cutncukjm d«vt<0()«] it Lawrina 



Earth D«yPi(MtirCoaltt(-~Since 1990. DOE has cxinvnenwratcd Earth 

ly holding a natwnwvfc annuaJ poster ooot^ 
stuiaits. DOE oolbborate Hith Its k)r)gtin% edu^ 
NabonalAssociilioncrfEkrnaTtaySdwolPri^^ tooqand 
schoo! partkipatkirL For the cwtest, a then* tijJ^ 
with <»KJT&r techiwkj^ u choso^ 
ther r?pres«rtatKT stuckan poster to be dispiaytd M ^ 
in Waahmglon fx a pericd c£ time cenunenx^ 
vvhich a/e detnmined anrH£%, are j^^nfed to the top 12 students. For 
more iribnTation coot^l Gail Pritchanl (202) 586- 1 177. 

Fc4cnJ Coot^tlnC Council for Science. Enflncaiott. and 
Tcdutoto^ (PCCSET) F*M Lalnntocy TnAtx Tnfaiial 
PregrwD— The FCCSET Federal Laboratory Teacher Training 
Program's 4-week summer inslilules expose teachers lo cutting- 
edge science in ^jeafic conUnl areas and show them how to 
incorporate what thc>' ha\T learned into the classrooni 
Approximately 800 teachers receive ihu inttnsK^e training at 
laboratones and fecilities arourxl the counlr>'. Participating agerKies 
include the Department of Energy (DOE), Smitnsonian Institution. 
National Aeronautics and Space Administration (NASA). 
Environmental Protection Agerxv (EPA>, Departn^ent of Commerce. 
Department of Agriculture (USDA). and Department of the Interior 
(USDOI). Some of the specific facilities hosting the programs are 
Argonne National Laboratory. Continuous Electron Beam 
Accelerator Facility. Pacific NortJiwcst Laboratory. Super Collider 
Laboratory, the Smilh-wnun Institution's National Museum of 
Natural History-. NASA's .^larshall Space Flight Center in Alabama. 
NASA's Jet Propulsion Laboratory* in California. EPA's Andrew W. 
Breidenbach Emnronmenlal Research Center in Ohio, and the 
National Wetlands Research Center in Louisiaru. Topics of the 
programs irKlude materials science. phj*sics. emironmental scj-nce. 
space, the oceans. Earth, and agincultural science. For more 
information contact Cindy Musick, (202) 586-0987. 

Glotd CUnuU Chaj^fc Curricukim— Lawrence LKtmvjre National 
Laboratory supports teachers to work with laboratory scientists to 
devT lop multimedia exercise? that provide scierKc teachers with 
instructional materials addressing issues related to the problem of 
carbon dioxide buildup in Eartli's atmosphere, -Mthoui^ the 
primary focus is on relevant scientific issues, the interdisciplinary- 
nature of the problem is highlighted. A series of 2-week workshops 
IS held for teachers who wish to use the Global Climate Change 
Curriculum rruterials in their classes. For more infonmation contact 
Eiktn Vcrgino. (510) ^24-0567. 

Haiii*-On Univm*— Original^ targeUng high school teachers aixl 
students, this LawTence Berkel^ Laboratory (LED program has 
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expanded mlo the drena of th« public understanding of science 
thTX)uj{h partnerships with S€\>eral science technology- centers. 
tlandi<)n Universe makts cuttin^<dge astrophysks r«ea]^ 
technologies jrvailable to a uideaudicnk: ''^nx;qghnucnxxxnputmafid 
electronic netuxxks. participants can n^q,. ( astrononucal inuges 
the LBL professional-grade telescopes. 1 r..' microcomputers and 
communication netvv<orks also link partsapants and professtonab in 
genuinely collaboratK'e apprcnticc»]iips. 1 n addition. v,x)rk is under 
u-ay to devekjp astronomy-based science curriculum uniU for use in 
the high school classroom, user-friendly image- processing software. 
astruph>-sKs museum exhibits, and planetarium programs. The 
Natictvit Science Foundation has six poTvidcd funding for this program. 
For more information contact Carl Penn>packei. (510) 486-7429. 

High Sdtool Scknoe Student Honors Prognm— This national 
program brings the veT>'best hij^i school science and mathematics 
students to DOE laboratories for 2 vs-eeks in the summer. 
Participating students, most of whom arc alrca*^ committed to 
scientific careers, arc given an opportunity to perform encrg^^related 
research under the guidance of DOE laboratory scientists. At the 
end of the program, they present their research findings to other 
partiapants. Students from the 50 States, the District of Colunixa. 
Puerto E^ioo.America.iSanxia. and several foiei^countnes attend. In 
response to an invitation from the Secretary of Energy, governors 
select participants from Ihcir States, Each summer more than 
360 students are supported, approodnWcly 4OTfr of vvtwm 
minorities. Argonne National Laboratory. Brookhavcn National 
Laboratory. Fermi National Accelerator Laboratory. LawTence 
Berkeley Laboratory. Lawrence Li\tTmore National Laboratory-. Oak 
Ridge Natiorol Laboratory, and Sandia Natiorul Laboratories''Ncw 
Mexico participate in this program. For more information contact 
John Ortman. (202) 586-1634. 





Tte btitii. aiKt wtiite photogiapr) represents a 
dqitirtd iTTUQC ot the total Kkjkse on Juty 1 1 . 
1991 D*»fl&yTRACWfbawrtC«ftisCfai9. 
a rjigii jcfxx)! t»cJwr Irom Arrencan fwK 
Uun Aco(CKHi»oewas'jse<]t(»!tKcov((oi 
ttte'US Dcpiftmentof Energy EduatKK) 
Piojjrams OUlog 1992 " 



Atexande'' Rice of Wilium Flovd Htgti Scrioo) 
in SunoTk County. New Yofk. was one o( 
60 Slu^nts to sc '>] 2 wteks ^ng re^fcn 
>t Brookhavcn N^tKKvil Labontoty's H»l»mi 
Synchiotron LigM Souice as part o( the OOE 
High School Science StuOcnt Honon 
PiOQitm 
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Hi|h School Shidcnt Rourch ApfnvntioeshJp Prognun — Tht$ 
program is desijined to motiwtc freshman and sophomore high 
school minorit>* and female students to pursue jciencc carwrs. 
j^xHit 130 st\«Jents, of whom more than 80% are minorities or 
women, come to a laboratory for several days to nun>' wit)a dunng 
the summer. There they perform laboratory research, attend 
lectures and seminars, and participate in field actisities. Arftonne 
National Laboratory, Bnwkhawn National Laborator>'. Fermi 
National Accelerator Laborator\-. and Pacific Northwixst l>aborator> 
are im-oh-ed in the program. For more information contact Marge 
Dv,ytr, (202) 58<>^95I. 

Instruciional Matemis Development and [Kjtr{butk>n- Through 
nwnyof its programs, DOE and its fc'ilities produce educational 
materials desit?ned for use by teachers and students. Topics include gW»l 
climate change, acid rain, renevs-able cncrg>', the harnessed atom, 
nuclear energy, emironmental preservation, electricity, nugnetism. 
supercooductKitj', fusion enei^'. pCM«r in spive, radiatioa and a wriety 
of other topics of interest to students at ^rious grade levels. 

DOE'S OfficeofScientific and Technical Information (OSTl), P.O. Box 
62. Oak Ridge. TN, 37831. (615) 576-8401, distnbutes this "U.S. 
Departnwnt of Energy Education Programs Catalog"and additional 
educational material to the general public and to the education 
community. OSTl also distributes posters, stickers, consumer 
guides, student and teacher booklets, fly-ers, brochures, and other 
educational materials. Some popular titles include The First 
Reactor," 'Tips for Energy Savers," and "Science Activities in 
Energ>'." Exh year, new edtxational materials arc dtwiopcd and 
added. All are designed to allow educators to use current energy- 
related issuM to teach basic science and mathematics concepts. 

lotcnutkmil Sdencc and Etk^nmint Fair Spcdal AwanU— This 
program identifies outstanding energy-related science projects at the 
annual International Science and Engineering Fair. The winning 
students and their teachers spend 5 da)? at a DOE laboratory 
conducting hands-on researdi. meeting DOE scientists, and touring 
laboratory research facilities. For more information contact John 
Oitman. {2021 58&- 1634. 

tJiwRDOc livcnnotv Natkmil Ufeonktoty Eletntntiry School 
Sckttct Study of Natint (LESSON)— LESSON eNvK-ed in 1%9 
from tHt) concerns on the part of scientists at Lawrence Livermore 
National Laboratory: nrwny local students wvre not receiving erKxigh 
instruction in science and many teachers awidcd teaching science 
because they lacked confidence in their knowledge and abilit)- to 
conduct the instruction. LESSON provides a response to both 
concerns by instructing teachers in grades K-8 in basic science to 
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help them (k%-e!op their science knov>'iedge and increase their 
confidence. Each teacher completing Ihc 60-hoor LESSON 
workshop nxeivcs ir^stiuction from laborator>' scienlisti; science 
experimeni materials used in the workshop; and a teacher's guide 
containing descriptions of science conotjte student Wi"orks!Keti, and 
experiment that can be completed at home or in the classroo«n in 
ph>'Sics, electronv^gnctism, chemistry, and bk)k)gy. Rach)<ear iiKtrr 
than 100 teachers complete workshops at locations throughout 
the Umtfd Stales, including DOE laboratories and tadlities. For 
more information contact Eileen Vergino, (510) 424-0567. 



Mithenutk* Eiaaiioa Initiiriivc*— Some DOE naUonal 
laboratories are supporting sunwwr programs for nwthematics 
students and teachers so they can learn new concepts and techniques 
in mathematics instntction. An example is the National Education 
Supercomputer Program at Lawrence I j\«ermore National 
Laborator>'. These initiatK-cs are coordinated with the National 
Academy o( ScierK»' Mathematical Sciences Education Boanl (MSEB). 
For more infomution contact Cindy Musick, (202) 586^7. 

St&Mti Education Sb; :o«*putcr Protfrua (NESP^—A Cray- 
dofvitcd X-MP at Lawrence Ijvermore National Laboratory (LLNL) 
has been dedicated for the use of prccollege tCKher^ axKl students 
from junior high through community colle^. The goal is to bnng 
the knowledge and expertise of DOE's w>ortd-rcncnvncd scientists 
into classrooms to stimulate student interest in advanced sttxlies 
in mathematics and science. Students and teachers ha\-e access to 
research models on global climate change, three-dimensionaJ 




Elemenuty Schooi Soenct Stutfy oJ Njture 



(LfSSON) wofUnops ut conducteO fof 
tMctters futioowKh by t^e hlxxilof/s 
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geomttiy and spatial relationships, chemical modeling, slmctural 
engineering modeling, earthqiukes, and plant physiology. A series 
of teacher tiaining workshops is cooAjcted rtgitlaj^ 
and use the supercomputer. The computer will pro\ide a means of 
connecting students, teachers, and jdwol systems to a pwverful 
educational ani ruearch er xrience. The DOE High School Sooioc 
Student Hoooi? Program in Supercomputing (Superkids) brings 
high school students to LLNL for 2 weeks each summer. For more 
information contact Cindy Musick. (202) 58&0987. 



Pvtjdpints in IfM 00€ NtdoMl Uuctton 
S<JV%nom(>{Mt Prognni (NESP) takt i tm* 
foe I dtss photo «t {.awTvw* Livtmoft 



Natioail CM^ifUc UibNctvvvffc— Ihts innovitive 
tcIccommuiucatkKU-based science and geography elementvy 
curriculum oflien h»ids<n ocpeiimct in scioitific methods^ 
cuhm^d and social awareness teadies computer tedinok3gy; ^ 
throuj^ telecommunications, enables students to share data and 
informatwn on an interrutiona] basis. To expand the bene^ of the 
KidtsNetworK the rUioiul CeographK Society and lOe 
partnership b ofo training woriohopt in the use of t^ 
ekmentaiy school teachen. Sdentisb at DOE Cadlities are tr^<otved 
in this pro-am, which assists tcachen in the succ^^ 
of the curriculum and in the use of the DOE facilities. This program 
demonstrates to teichen and students hew the curriculum study in 
the cbssrrwm relates to the real world sdentific community and 
provkles them with access to practictng sdertdsts. For more 
infomution contact Cindy Mustek, (202) 58frX)9S7. 

Natioaal Sckac* Bowt*— The Nationa] Science Bowl* began in 
1991 and bcodponxnd by DOE and the Cray Research Foundation. 
It now involves up to 12.000 students per year from high schoob 
throughout the Natioa Regional competitions an held It DOE and 
other ^lities. The winning teams travel to Washington. D.C^ for 
the finals, which are heU in April during National Science and 
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Technology Week. Top prizes have included trips to London for the 
Internationa! Science Forum, sdence camnps in Natkna) Paite, special 
training (or teachci^ and school linkH?K v^ah the tolional Edut^^ 
Si(«ico«Tip(iw Pnsgram at Lavwtrec 
For more informatioo contact Rich Stephens, (202) 58fr«949. 



Studftnts from Oatonont Kqh Schoo) 0( 
Rosandc. CsJrfomta, (idJ) compete lOJinst 
stuleiUs (torn Min lona High Scftool o( 
SacnrrMfito. Caktomla. (ctsHn) in the hnil 
round ol ttt< Sacmrwnto District CcmptWon 
{ortht Oipailmani of Entrgy Nitenif 
StMnos Qwt^. T!w Western A;m Pmw 
Aitmincstiitax) cospoftsotcd the ifoi 



Nalkiul TuKfam Imttieote h 1IUhM« SdMCc aai 
TMhaoloft^This annual. r»tional program in materials sdencc 
anl tedflwbgyvtK dMicpcd by IVifk Northwest 
and area tcachen beginntng in 1 966 anJ is now part of ixr ia^ti^ 
for the FCCSET Federal Labofatory Teacher Tiaini' 4 Program («e 
page 10). The summer imtitules are compos*-* 'steams of tcachen 
and administiaton from seven schooi atbuicb who work cksely 
Hilh n>tnt(3r leachen and researd>crs from PNL The tearns consist of 
one hi^^i school scknot teacher, one hi^ school technology teacher, 
one district administrator or ccunsclor, arMl two middle school 
teachers. Each team is required to have the backing of its school 
district and of a locaJ industry, university, or national Uboratocy. 
The sewtn school distrids Uvrf participated in ocK summer^ 
were located in San Francisco, California, Virginia Beach, Virginia. 
Stratford, Oklahonia, Grand Rapids, Michigaa Fiiminglon, New 
Maico, Boyertowa Pennq^wnia. and Lawrence, hh^ 
of school districts have included the Stanford Linear Accelerator 
Center, Los Alamo* National Labotatory. the Princeton Materials 
Institute, Norfolk State Univenity, the Grand Rapids Manufacturers 
Council, and Drtxel University. During the 2-wttk institute, the 
teachers become student leanKrs, disoo%«ering the properties of 
nxtals, glus and ccramks, convoeites, and poljnicn^ 
encouraged to conduct experiments, explore his or her creativity, 
mc the methods of scientific in<iuiry, and write and sketch in a 
joun^ to hdp in unkxTtfanding the nature and behavior of matoi^ 
For more infomution, contact Irene (lays, (S09) 375-2584. 




Stcotviaiy tctwol tMC^«n Unda Pttirt and 
Pal Uvfri^stoo of tttt Graod Rapids (MctMgu)) 
School District musurs ttN proo«(tl« of t 
gtass diffkig ttte DOE Nitkxtar Ttacfxre 
tiutitute in MittrUts S^itaot trd TKfutotooy 
at PKlfK KO(tttwtSt LKKKIlory 
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On ttick sjti visit to Anjonnt National Uboniory. 
stvdcnis luncli wrttti « scitnbii ^nd discuss carHfs « 
pail o( Uw Chicaoo Sowicc Expioftrs Program. 



N«w EipSorm Putom—DOE Ai^nne Nalionai Lahoratorv'are 
supporting many formal and informal education initiatiws in con- 
junction witli the third stason of 'The Explorers with Bill Kiirtis" 
on PBS. ThousaiKis of students have had the New Explorers experience 
at the 15 Chic^ Science Explorers sites. A New Exptorcw Piitner at each 
site selected a group o( teachers, sciexitists, and museum staff members 
who created a teacher's guide containing activities for students, back- 
ground material, and career information that suppcrt the classroom 
use of one of the videos from the series ai-id support activities for a 
field trip to tfw site. Similar cooperation is occurring in Boston among 
sdvwb and tfw Museum of Science, the England Science Center, 
and the Hv*/ England Aquarium in the Boston area. In Washington. 
D.C.. schools are working with the Smithsonian Institution through 
theAnacostia Museum and the National Z«xilogical Park's New Oppor- 
tunities in AninaJ Health Sciences (NOAHS) Center. Other cities, 
schools, and laboratories vkith similar projjrams include Centi?l School in 
Sonerville. New Jersey, and Princeton Plasma Phj-sics Laboratory: 
Femald Environmental Management Project and Cincinnati schools, 
zoo, and museums; SciTrek and Zoo Atlanta in Atlanta: and the Sckthcx 
Museum oif Minnesota. For more information on this expar>ding 
nationwide program, contact /\rgonnc National Laborator>''s Division 
oi Educational Programs at (708) 252-41 U for Chicago ai ;a programs 
and Kasse Andrews-Wcllerat (2C2» 586-8949 for national initiatives. 




BiD Kurtts. host (A Tb* NfW Explorrs* on PBS. Svn 6<mn of Argonm NatlOMi 
Ltbontoiy. and John Ormsby of Amoco Cofporatton congrztulati Jim Moryan. 
PtincljrtI ol (^ntfit School in Sometvin«. N«w Jtrsey. is r;* cuts tfn ribbon to 
trie scrwol's naw tdinco centir. iAKi\ laatuias vMeotapes of the program and 
accompirt>Hng tMChars gukfw m part of tf» Khool's loina currJculum. 
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PrtPrtsiiwu} EariduBCQt lYofnm (PR£P>— One rutiord 
prccoliese prcgram that is not held at tht*. Department's national 
laboratories and tadlities is the PreKrcshrnan Enrichment Prof{rkm 
(PREP). Partkipating kistitulions, primarily oolk:^ 
science biased degree programs, oondua summer institute 
lOlh grade Jtufcris ftom groMps typi(3l^ 
and science. The goal of these 4- to S-w-eek programs is to capture 
and retain stitdent interest in science by guidiivg them to dwosc 
college-prtpaialory science and mathematics courses. The summer 
activities focus on encouraging students, particularty young women 
and minorities, to consider careers in science-related fields. PREP 
prtMdes a nuniKT of cnrkiiment csperimoesv tiKluding la^ 
worK Add trips, tutoring, and counsding. Listitutkxu aie encourage 
share the cost, using univcnity, industrial, or other non-Federal 
support, "nui prognm reaches 6.000 students each summer. For 
more infonration contact John Ortman. (202) 586-1634. 

PmcTvlct Tcacbcr BnluoctiiMnt Pto^mm (P11ETEP>— four-year 
colleges and universities are eligible to apply for DOE's PRETEP 
funds. PRETEP. through the funded institutions, focuses on 
precoilcge and/or college students who are majoring or will be 
mooring in rnath and science and encourages these students to 
pursue a career in precollege teaching. Some funded approaches 
include hands-on science cqxrierKcs, teaching and curriculum 
development courses, mentors, fellowships, and real-life teaching 
experiences. Collaboration with local school systems, private 
industry identinc expert^ wi museuim; integration with State 
Systemic Initiatives (see p^ 27) and the National Education Goals 
(see page 4); and participation of women and minority students are 
encourzged Guidelines and applications are available through DOE's 
Office of Univenity and Science Educatioa For more information 
contact Cindy Musick. (202) 586-0967. 

StaoM Mciil of FHB^JMtntal Pwtkfei airf fattoidkNu-- 
DOE. throu^ Lawrence Berl<e!ey Laboratory, Stanford Linear 
Accelerator Center, and the Superconducting Super Collider 
Laboratory, has sponsored production and distr&ution of this pachet 
to provide teachers with some methods for presenting up-t<Hlate ideas 
on quarto and leptons. The activities in this packet were designed by 
teachers working with leading physicists thrcu^fh the nonprofit 
Contemporaiy Physics Education Project For information about 
onjering this packet, see the Other DOE Related Hateriats sectioa 
page 148. 

ShiM Watdita4 Ow Ow PtiiMt Evth (SWOOPE)— Los 
Alamos Natkxial Laboratory (LANL) offers an envirotunental science 
curriculum through the use of special kits called SWOOPE Discovery 
(bits. For aample, units on Water (^ity and Radiation contain 
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scientific instrum«nts and imtructional materiab for teachers and 
students. The units allow students to gather data on an it^m of 
concern in the emironment and send the data to a database at 
LANL PoUow-up reports to the students emphasize their role in a 
serious effort to map an environmental parameter of concern to 
the Nation. Teachers play an active role by interacting with 
scientists and writing the curriculum materials at summer 
institutes. Other teadters are trained in the hands-on science 
techniques via workshops. By taking measurements on the 
environment and contributing their results to the database, 
students arc truly part of a collaboratwe scientific effort In the full 
implementation of the SWOOPE program, information can be 
shared with scientists, teachers, and sttidents aaoss the country 
through distributed databases. Nationwide SWOOPE workshops 
are cospomored by the EnvironnocntaJ Protection Agency (EPA) 
under the auspices of a special DOE'EPA Memorandum of 
Understanding. For more information contact Cindy Musick, 
(202)586^87. 

Ttacfacr Iiutftatc* Eo FofsU EtMr^^The Teacher institutes in 
Fossil Energy are supported b>' DOE s Office of Qcan Coal 
Technolof^. Thej-arc designed to increase teacher and student 
understarvling cf coal as an energ>' source. Tne sessions emphasize 
cleaiKoal technologies and provide information to crKOurage 
students to pursue careers in science and mathenutics. Nationall)'. 
teachers from inner-city schools or from schools with populations 
underrepresented in science and engineering are invited to 
participate. Each institute aaommodates 25 teachers from grades 
5 through 12 and lasts 5 days. The institutes iiKludc lectures, 
group discussions, and field trips. For more infomuition contact 
Wayne Stes-enson. (615) 57f-3283. 

Teacher Remrch AuocUte* (TRAC) Progrun—Under this 
nationally competiti\,>c program, 7th through I2th grade teachers 
representing each State are selected to part'jipate in ipecvA 
8-week summer research programs at selected laboratones. 
.Teachers may apply directly to the Associated Western 
" Universities, which administers the program for DOE. Each ytzr. 
more than 350 teachers participate, about half of whom are 
women. TIk teachers serve on research teams, where most of their 
time is spent impnwing research skills aj>d laboratory techniques. 
Most of the participaiits also prepare instructional materials and 
experiments to take back to their classrooms. This program 
inCTeascs teacher awareness and ui^lerstanding of current science 
and tcchrwlogy and pron totes transfer of new knowledge to the 
classroom. In some cases, the program provides an opportunity lo 
receive college credit For more information contact John Ortman, 
(202)586-1634. 
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YouttK ScfaoUn Afert Pn>fnu»— The National RcncA-aWc Encniy 
Laboratory (NREU partidpales in the Young Scholais Alert Proijwn 
at the Colorado School of Mines. This national 3-weck math 
initiative program provides students with hands-on math acUvities. 
Th« program leaches problem-solving skills in thw areas of math 
instruction: computers/robotics, energy/environment, and rockets/ 
space. The target population is Native Amerkanjunior h^i studenb 
arid teachers. The teachers partidpatje in in-service training, and 
both the students and teachers leam about different sources of 
energy and buiU and race model sobr cars with NREL staff assistance. 
Kor rnorc infomvition contact Linda Lung, <303) 231-7044. 

REGIONAL BY LABORATORY OR FACILITY 
Bates Linear Ac cel erator Center 

Nudcar Mi4 PMlkfe Pixyric* for Hi|]i School Teadim-This 

program, conducted at the Bates Linear Accelerator Center of the 
Massachusetts Institute of Tcchnolof!/, is funded by the National 
Science Fcundatico. Its purpose is to enhance teaching through 
progra-Tis vwth an emphasis on partick physics, related 
applications, and nuclear technokjgy. The program includes fitdlity 
tours, an internship opportunity for local h\g^ school students, and 
Center staff and graduate students judging science ^rs. 

BooncvUk Power Adminixtntioa 

EDCfty Source Cvrkuhna— Bonncvnlle Power Administration, 
four local utilities, and the local American Nuclear Society chapter 
formed a partnership to fiino and distnbute the Energy Source 
Curriculum for grades K-6. 

Cootlnuou Ekctrtm Bean Acccki^or FuXOfy 
B«cotiiIiig Eatbiuiiitic Abwit .Hath aod Sckncc (BEANS>— Ihe 
Continuous Electron Beam Accelerator Ficility (CEBAF) launched 
the BEAMS program vn\ti local schools in 1991. BEAT^IS brings 
innerK:ity 5th and 6th grade classes wth their te*chers to CERAF 
for an entire week, during which they participate in a specially • 
modified version of their regular acad^c week. Each day, the 
participants arc inunened in CEBAFs research envinxunent and 
expenence science events; activities; computers; and numerous 
contacts vwth scientists, engineers, and technicians. Folkiw-up 
training for teachers and CEBAF strf visits to school cbssrooms 
reinforce the immersion exjxrience. Each year more than a 
thousand s^jdents and their teachers paitidpo^ in BEAMS. 

Pcnni National Accdenler L^Mktory 

Partkks Md Pnixie»— Particles and Praines is an exciting 

addition to the Fermi National Aocelerator Uboratory teacher 




Nitivt Arm\aii itudtrtti twilt md nc*i} th«r 
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Vivrkshop offennfis. Particles aixJ Prairies pnsvia a cJose, hands-on 
tcx>k at the abiotic and biotic aspects o( the praine. the sav'annah. 
and the aquatic environments of Pem^ilab. Teachers attending this 
vi,t)rkjihiv itam bow to use standard ecolojjjcal measurement 
techniques and biological principles to teach their stxjdents how to 
assess aixJ compare different habitats. Background information on 
the natun) areas of Penmilab and indi^nous species is also 
pro\'ided. After attcndinjj this v.vrkshop. teachers can schedule 
field trips to the Leon M. Ledemvm Science Education Center for 
their students. During these visits, teachers can lead their students 
in both lab and field acti\ities from the Particles and Prairies 
cumculum. TVo hours of graduate credit are a\:ailablt. 



StLOtms u>t so<i ivnp-a is (U't o' 
Pi-xits »io Prunes a program tmt 
prtwcrt i cfost-u-p look n if)f aixjw an<J 
t)iO{< aspects tf* prune savMnan ana 
aquaic eflsKoo.T4ftis o( FenmlaQ 
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Fenuld EnvlrooineoUl Mwiigcmeot Project 
Coundl for Advtnctmeot of Sdcoce— The Fermi d 
Environmental Management Project is active in this tnslate 
organization composed of educators, universities, and 
industries in Indiana. Kentucky. ar>d Ohio. The mission is to 
provide a forum for exchanging ideas for the betterment of 
math, science, and technology education. Goals of the 
organiialion arc to increase awareness of education efforts for 
K-12. encourage possible collaborations with others, initiate 
regional projects, and disseminate education materials. 

Idaho National Enginceriog Ubontoiy 
Physical Sdence* RevUited for lotermouotaio Educators 
(PRIME)~This Idaho National Engineering Laboratory 
program offers junior high school physical science teachers an 
opportunity to refresh their skills. The 5-day u-orkshop 
curriculum is demonstration oriented and designed to review- 
matter, energy, warn, and elect romagnetism and cover other 
topics in physics, such as "The Physics of Toys," 'Pcwtrs of 
Ten.".and "Special Relativity." Participants retum to their 
schools with incjipensivc equipment needed to implement 
PRIME in their classes. 

Inhalation Toxicotogy Research Institute 
Summer Teadwr Enrkhimnt Progrtm (STEP>^-The 
Inhalation Toxicology Research Institute's UTRl) Summer 
Teacher Enrichment Program (STEP) provides infomiation. 
intellectual support, and some supplies and equipment to 
alloNV teachers to carry otrt experiments not possible without 
the laboratory's assistance. In addition, staff members make 
presentations and conduct classroom experiments. Follow-up 
measuremdits are made with inst rumen tatiort available at 
ITRI. The teachers and their students follow up with a visit to 
the laboratory to see the scientists in their work environment. 

M«v<«atown En«rfy Ttduolo£y Center 
Nof|aBt«mi €iMf«y T«cluMlo«y Center (NETC) Eiucatkw 
R«M«ntt Center— The METC Education Resource Center 
evaluates and demonstrates hands-on science and 
mathematics teachin2 materials for local school systems. 
Throu^ this activity. METC provides (1) curriculum 
materials, including teacher's guides and materials kits for 
teachers to evaluate and test in their classrooms, and 
(2) scientific and engineering expertise to assist teachers in 
laming and teaching the concepts. The Center also develops 
science and energy nxNiules for use In school visits or METC 
tours. 
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Mound FxciUty 

Sdencc Dcmonstntkm Prognm— At DOE's Mound Facjlit>'. fivo 
sdcnlific demonstrations in physical chcmislr>'. chemical reactions. 
Users and optics, electricity and maf^netism, and radioactivity have 
been de\ck3ped Se^cntem Mound sdenU^ take the^ 
into dassroonvs and other venues, such as sconce camps and 
libraries, for hands-on interactions with students in grades 1-12. 
UsiniJ the Science Demonstration Program as a model. Mound 
developed the New Futures Program wlh the Da>ton (Ohio) Urtjan 
League. New Futures employs interactive science demonstrations 
to significantly augnvnt the standard textbook curriculum for 
middk school students in inner-city schook. 

Oik Ridtc Natlooil Ub .ntoiy 

AHcnutivt Ccrtiflotioa for Math u\d Sdcoce Tcachm— The 

University of Tennessee. Knoxville. in association with Oak Ridge 
National Laboratory, has developed a program in alternative 
certification of science and nulhematics teachers for rxiral school 
districts. The purpose is to encourage and Support scientifically 
and technically trained professionals to pursue new or second 
careers as prccoilcge science and mathematics teachers. 

Oak Ridge Natloful Ubontoiy 

Tcmics«ec Acaiimy for Teadien of Scknoe Mtd Mathcnutkc— 

Each summer teachers from prnale and public schook in 
Tennessee, Kentucky. North Carolina. Florida, Louisiana, and 
Canada participate in this in-residcnce program at Tha UnK'ersit>' 
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cfTtuntsstt, KncKvilk. With ddditkxul support from DOE, 0»k 
Ridge Natiorai Ubontory, Martin MarietU Encn{y Systom. Inc, 
the Tennessee SUte Deputmenl o( Eduatioa and The University 
o( TeiYKSiM. theic tcKher putkipants then work with active 
researchers to produce hands-oa problenvsoMng adventures that 
they can taJte baA and use in classroom. In addition. tJnc 
teachen experience irilerdbdplinaryteannMovk in action. 

0«k Mdti NattaMl Ubwiteiy 

WtMeyw Ma«b liid SdMot Sftctadt*— With the assistance o( 
Oak Ridge National Laboratory (ORNL) and DOE, Weslcyan 
College in Macon, Ccor^ sponsors math and sdenoe camps each 
summer lor upper elerntntary aik) junior high girls horn many 
States in the Southeast During their 2 weeks in residence, the 
girls hwe an opportunity to meet with women whose careers 
involve math ini sderxc. The girls also visit ORNL and cultural 
institiAions as part o( their summer CKperienct. 



PKi6c NorthMcst Lahontoiy 

OfnONS— Pacific Northwest Laboratory (PNL) began the 
OPTIONS program in the spring of 1990 as a port of DOE's plan of 
action to revitalize mathematics and science education. OPTIONS 
links the unique human and technic resources of PNL with 
students and teachers in Oregon and with Washington middle 
schools that have Urge numbers rrf Hispanic, African-American, 
and American Irvlian students. The goals of the program are to 
help middle school students see that science offers options for an 
exciting, stimulating, fulfilling life's work and to provide teachers 
v.ith options for teaching science, mathematics, and technology-. 
Teachers receive staff and curriculum devek)pment, and students 



Thi WKkyVi UMh and SoMict SiMCtKlK 
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Rkclurd Mtiw Shows studtnls how to twnmtt a p«g 
tnto « tKMrtf with a tMMnt m Ua cryogenics 
demonstration tttti is part ol thi Sci«nc4 ano 
Technotooy Days at Of^TIONS imddlf schools in 
Washington and Oregon 
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so«nti$t$ More and ifter Ow experiences 
m ine OPTIONS progrvn M PioHc 
Northwest LJtKxaofy 



meet with scientist mentors for activities in science, mathematics, 
and lechnoJoj^. OPTIONS is proposed to be expanded to support 
the Washington State Systemic Initiative. For more infomiatKKi 
contact Irene Hays. (509) 375-2584. 
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Pittsbtfith EocTSy TcchDolofty Cnter 
Tripk E ScmiMr— Annuaib" tfw Pittsburfth Energy Technology 
Cf nler (PETCJ offers a multidtsciplinao' xnmiT that cnvw encrRy. 
environmental, and eoonooiic issues on regiooal, natioria]. and global 
levels. The Tnple E Seminar is designed vn\h hands-on actr\itics for 
d»sroom teztheis at Ihc primar>' and secondary levels ^nd is kxing 
organized by PETC in close collaboration with the Allegheny 
Intermediate Unitand theCofnmunit>»Cbllege of Allegheny Count>'. 

Priocetoo PUsma Vitysics Ubonto^y 
Princctoo Plwma Ptty*ic» UbotitoTy-Titoloo Public School* 
PKtomhip— The Princeton Plasma Ph>'sics Laborator>' (PPPL) 
formed an educational alliance vn\h the Trenton, Nev^- Jersey, school 
system, vsihki^ IS 80% ininoritKS and whoM hi(5i schook e^)cr*^^ 
50% dropout rate. The lab staff provides teacher-enhancement 
programs, loans or grants of equipment and materials, in-classrooni 
lectures and demonstrations, science fair assistance artd judging, and 
special tours. PPPI- staff are assisting the district in revising its science 
and math curriculum, in developing plans for science magnet 
schools, and in ev-aluating student and teacher attitudes toward 
science. PPPL supports 10 Princeton Umversitj' undergraduates w-ho 
provide tutoring and^or science and math instruction to Trenton 
children in community programs during the summer. 



Rocky FWi PtMit 

T*d»ok(br L^ontofk* PreCiu»--DOC^ 

Pbiit is joinir^ in educational paitneiships vvith school dbtr^ 
DeiT«r area to iiTipfcn>enl exptoraloiy lechnoloj^r bboi^^ 
indurtrial arts progratni Th« Uboratorks owistrf 
students obtain career infomution and oxiduct ha.'xlsKin eip^^ 
vsSde rar^ c< hjgh techfx>k]^ areas fnxn nixXic) to tiansporta^ 
ejMTtfimental manageinenL Studo* learn the conoq* 
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lechnofogical Sj/stcm in a setting fostering sctf-motK-ation and problem 
5oMrig.RodQ[ Flats ijprwiding(un(fc for scva^ laboratories. Plant 
<nv<ov«s actKdy partkipate in Ihe program by 
artl c&ring dassroom (kmocBtratiore and 
partnenWp brings togethw top otgincm and 
area (iiikimi and teachm u> aihana sckna 

Sdmx M A CknM— This bravding camKaJ fsaturing up to 
U haiKlsH3n adivitio presmts basK sckndfic axK3^ 
to studcnb in sodes K-A Stafied by Sarviia Natkxul L^tora^ 
wkrtem who prwifc pcBttive and divert role mo^ 
tivit sdenoe b fun and odting «^ is a soun:« of enaurag^ 
todiw and studmls. Pre- and post<ami«J cuakulum mate^ 
being <te.dopcd to ocpand dassTOxn teanung oppo^ 
peiwd, the Sdmce/MaUi CamKial ^VKalb- visits api^^ 
irwivingmorethan 1300 tochers j«1 400,000 students. 



Saodh Natknal UbontorkWNew Modco 
Sdcacc MviMn (SCIAO) Procnm— Sandia National Laboratories/ 
NewMcncob>wifengloin^)rtwmath^ in 
Native American schools, induding Tribal Schools, in New Mejcico. 
Arizona, and Utah and in the predominantly Hispanic schools of the 
Albuquerque public school system. Through Sandia's SCIAD 
Progom, scienlists serve as resources to teachers and as role nvxJels 
to students. Science Advisors spend up to I day a K'eck for the entire 
school year working to enhance science and nwthemaHcs education. 

Stvcwilt River Ecoto^ Ubontory 

Embrmiaatti Outitadi aad Eduotkm Progrtm— Savannah River 
Ecology Laborator>' s Environnwntal Outreach Program enhances 
iwbfc awraiess DOE eoologkal resc^ 
taWng ecological information into the community through media 
apoew and the preparation of hi^-<5ialit>' laboratory puWicati^ 



Ciy^ Ta>iw encourao«s stukflts to expfort 
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OTHER: C««>UCITO BY IX>EHEADQUAKreRS, FIELD 
OmCES, OR BY MORE THAN ONE LABORATORY OR FAClUTY 

Am SdMxx mm! Ttdnoke^ EtkiotkM ColiDari^ 

(BASTEC)— 8ASTEC is a multilaboratory n^ctvi inibatr* to tmprxM; 

55.000 student Oakland Unified SchcjoJ District (OUSD). Partneis in the 
program indude four DOE facilities (LavkTtna Boteky Laboratoiy, 
Unvttncc UvcTTDore Ndtiona] Uboratory, Stanford Linear Accekrator 
Ccnter, :vu SanHa National LaboratorksCalifornia), unh<enjtitt,and 
coniniunit>'-{nxd oi^anizations. All 92 sdvx)^ 
in the progrm ufiich teadxr enhanconm 
actiwtxi. research participation 

newsletter, grants, and a conference. BASTEC is an integral part cf the 
clistTi^ sdenoe curriajJum development committee and vwks Vkith 
CH 'oO to pro-ide a well-artkulatal program for the entire distrkL 

.(. rncritM SdentliU. MiihanMkiMu. 

P ■oiam— TTie Emeritus Pountttion be(5m this program in the 
Washir^ton, D.C, metropolitan area in September 1989. Thit year, it 
placed six vchinteers in two school New, v^Tth the help of pitot fun^ 
from DOE and a 3-year grant fnm the National Sckroi Founda^ 
ESME has more than 30 volunteers helpir^ in 8 schools. OOE*s 
conbibution helped the sdottists develop a regular orientation program 
and a hi«dbook for new vohaiteers. Wth the assistance of an evaluation 
proes^ the program's diroaion hitt been expanded to establish 
for clementaiy sclxx4 teachers in Vkhich thty leam to devckip thdr o^m 
sets of dass ejqjeriments. This prognjn plans ryplKation in sbt dt^ 

Sdmot aod »dli«n^ Adko ftr RcvUilbidTiK^ 

The DOE fadlities in Oak Ridge. Tennessee, established S»4ART, v,hkh 
links three kKal school systems in Chattanoo^ and Ibai* County with 
Oak Institute for Sdencc and Educatkn (ORISE) and Oak Ridge 
National Laboratory (ORNL). Scientists and staff at O^^ISE Mid ORNU in 
partnershf) with kxalbustnos and industry, wori^ school 
beadwns counselorsv and adbninistratofs to increase the efiie^^ 
K-12 sdencc and ntttheiriatics cducatioa This comprehensive, nxiltiy^ 
pitigram is intended to reach every teacher and student in the 
participating dtstrids \>nth research appointments^ w 
suironer camfjs. In aViitioa a nurrto of DOE y»f«ory exr^^^ 
volunteeT their time for this initiatM. 

Sb^ Syitai^ UWlvt* (SSI^-4X}£ is presiding assistance to sc\>^ 
State S>9Umic Initi^ives (SSIs) to imprme sdaxc mathematics and 
tcchwiogy education. An SSI on be described M hihing a iiiif^ 
Mid goal a cohmnt system of instructional guidance, and a nstiuctuml 
governance system. DOE Headquarters, its laboratories, arid its facilities 
have partidpated in tly development of new SSI prc^osals, aiul 
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apjxunmaidy 18 [X)E ficU cinces and fodlitjes are pl^^ 
roks in SS! pttgraiTO previ<xesJy fliixied 
Founcfatioa The irM)K«ment ol DOE in an SSI ensures thai DOE's 
okxabon programs are ckMdy ooonlinatcd Mth 
aoxB4 the State and thtts cnsura that EX)E IS rwt v\(ork^ 
purposes with a State's attempts to ifigradc the teaching of sdcice. 
mitharatkSv and tedvwiofiy. States to whidi SSI assislana 
rendered indude California. Idaho, lltinots. Louisiana. Ncm' Jersey-. Nev\' 
Modax. Nc«da. South Carolina. Tennessee, \1rsinia, and Washin(?toa 

Succmful Tc»iniii« for EdiKatiooal Putomhlpt in Sdcnoe 

(STEPS)-OTPS has succeeded through the cooperation of DOE 
cmp!o>>ee \t)luntcers; the Dtsliict of Columbia schools: parenU; and 
Handsr-On Science Outreach, Ir>c Three sessions are copx-ened dunng 
the yean the partidpating students conduct safe, simpl? expenments 
that help ihem explore their world. The subjects covered range from 
anatomy, botany, chemistry, and physics to the science in music, art. 
lo>-s. literature, and games. Supported by DOE funding. STEPS has 
expanded into other locales nationwide. 

Summer Eduatkma] Expcrkooet for tht Diudvtnta<ed (SEED)— 
A number of DOE facilities are im>oh>ed in this 8- to lO week summer 
program thai ervxiurages economically disadvantaged hig^i school 
juniors and seniors to consider careers in'science tmd mathematics. 
The prograjn pairs s^vlents with a mentor and includes research 
participation and educational acti\itics in local academic, industnal. 
and gos=cnrimenl chemistry laboratories. The students parUcipate in 
ongoing research, experience career education actMties. and prepare 
an essay describing their summer research. 

Te»cher OpportunlHe* to PnnnoU Sckoct (TOPS>— The TOI'S 
projjram was dftckjpcd by Us Alamos ai xi Sandia NatKjnal 
New Mcxko to aihaiKe the sWIb erf mkJdfc school science and niithexm 
lachm in the rural »tas the State with laj^e Hispanic and NatKv 
Anwican pofwiatioos. Hicn-ycar program prwides a summer training 
institUeat the laboraiories. academic-year actKities. and classroom visits, 
as wd! as leacler rrsearch operiences at the two DOE Wwratorics. 

WorW in Mo4iof>—AIliedSi^ engineers have gone back toekmentary 
sciKwl with tJ« World in >ktk)n prcigram in Kansas Cit^^ The program 
piaco volunteer engineers in the dassrixm to help 4th. 5th. and 6th grade 
sftjdmts understarti physkaJ jcknct Tlw engiiieers nxet wt^ 
on a regular basb to duatss sdcTKc and rnath arvj otplain Vii\^ it ts like 
be an eneinecr. The ptcgram is currently being used in over 60 sdwols in 
the Greater Kansas City area with over 60 AlliedSignal volunteers working 
on the project The prij(^am was dewk^Kd by the Sodety of AutonxrtKt 
En^neeis. is paitialty fuindnl by the AlliedSignal Found^kia ^ 
afiliatcd with DOE'S Kmas City Am 0«ice. 
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The Department of Ener?Jy has be«n a stronfi supporter of 
undergraduate education since the earliest da>'s of the Atomic 
Energy Commission. DOE actKities in undergraduate education 
are aimedatimpranrn? and de^tloping college curricula in 5ci«nce. 
engineering, and mathematics: preparing focult>' for teaching 
state-of-lbe-art scientific and technical subjects: providing support 
incentiN<es.andopportunitie$toundergTaduatestudents:suppo ng 
research, dissemination, and technii:al assistance for inrxrrativ'e 
and effective n)cam of teaching science, mathematics, and 
engineering at the undergraduate kvel: and (astering the reform of 
undergraduate educational institutions. Some representative 
undergraduate programs are describei briefb" in this section. 

Cooimttivt Dtvcloptntntal Ertcrgy Program (CDEP^— Since 
J 983. the Fort Valley State College (FVSC) in Georgia has rccehrd 
funding from DOE's Office of Minority Economic Impact to 
implement an innovative energy education program that has 
increased the number of minorities and women working in the 
private and ({ovemme ntal sectors of the energy industry. Students 
interested in dual degree programs may apply for comprtilK'e 
scholarships up to $26,700 in mathematics/electrical engineering 
with the University of Nevada at Las Vegas or dual degrees in 
mathematics or chemistry/geosciences with the Unh^rsity of 
OkJaJvoma. Students enroll at FVSC for 3 years and major in 
mathematics, then transfer to one of the other universities for 
their other major. For more information contact Annie What ley. 
(202)58e-1593. 



Uodei^raduate Progmm 




Students Irom fv\ Valey Stite Col«os in 
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RKtad Sitotien^ Director. Daputmerrt o( 
Eneryy Qt^Kc ot Unfvwtty vid Scteno* 
Educiton. and JoU (.uis Rodnguu. 
PresxSent. Htspinc Informtbon and 
Trtflcommun«t)(ytt. (nc . o( Hew York 
Crty resiew 00('$ eiectconc Minont/ 
On-line Wonnatwo Sennce (MOIIS) « a 
Wasrii[)o;ofi. 0 C . confefence sponsoretf 
by t^e Hispanic Assooiwn ot CoMeges and 
UnMf^jtxs (HACU) 




GatUtxMI Utuvcfvty bMogy tiudtnl tva 
KoNoway wwMd wtth me boron-fleutroo- 
C£^>ll(^t^efapy group at 8rciotiw«n Kitxxul 
Ut)OQtory as part ot a program to enMnce 
tcieoct education lor the hunng impakad 



EDvmmnwntaJ RtxtoriUoa ud Wwte MafUi{(«D«ot Scholarship 
Piti<rio»— This program provides undcrHraduale students mth 
tuition, fees, and a monthly slip<nd to stud>- in scientific t'telds 
supportiw of UOE's emironmental-rest oration and waste- 
management activities. Scholarships cdn be held at desigiutcd 
colleges and uni\'er$itiesand im-oKv practical expencnce at a DOE 
focili^ during the summer. Information about this program can b** 
obtained from Isiah Sew^-ll at (301) 903-7M3. 

Fcdcxsl loforcDadoo Exchange (FEDDC) and Minority On-line 
iBfomatkNi Service (MOUS>— The Department of Energy-, in 
cooperation with other Federal agencies, has de\«loped tux) database 
retrieval services to pro\ide the academic communitj' with timch'. 
no-cost information on rescarcli and education programs. Those 
databases are FCDIX and MOUS. The)' pro\ide information on facult>- 
and student research -participation opportunities, faculty research 
visits, visiting staff lectures, confermas, institutes, \w)rtaiwps. and 
fellowships at undergraduate through postgraduate \c\x\i. Other 
information of interest to faculty, administrators, and students is also 
available on FEDIX. In addition, MOUS provides infomution of 
particular interest to histcricall)' black colleges and universities or 
other institutions with large population.s of minority students. 

This infofmation is accessible throuj^ standard tekcommunicatiotts 
teciuwk>^. ArxyoTK Mth a computer, p^KVK, and rnodem can access 
FEDK and MOUS 24 hours a d[a>*at no cost General infon nation about 
the system can be obtained from Federal Infomutwn E)uiv^ 
OOl) 975^103. The syAavs can ato be ^fcessed dinxtl>" at (800) 78FEDK 
with any I200^\aud modem set to no pii.cy. eight bits, and one stop bit 

GaUiodet Untvmity Prafruit— This program presides hcanng- 
impaired students and foculty firom Callaudct Uniwrsity in 
Washington. D.C., with sumnwr research appoinln^ents at 
Brookhaven National Laboratory' (BNL). Participants engage in 
intensive research under the guidance of BNI. scientists. Among 
other benefits, this unique effort demonstrates way's to adapt the 
laboratory working environment for hearing-impaired researchers. 
For more information contact Karl Snyler. (516) 282-7171. 

>Baari^ Accm to Eocrny^lefalnl RcMwdi Caracn (^^lAERO-The 
MAERC program is a collaborative effort of the Associated Western 
Unwersities (AVTJ) and the California State University (CSU) system, 
undertaken with the sponsorship of DOE and in partnership with four 
DOE laboratories in the western United States: Idaho National 
Engineering Laboratory. LawiTcnce Berkeley Laboratory, l/a Alamos 
Natiooal Laboratory, and the National Renewable Energy I jiwratory-. 
The four participating CSU campuses are Los Angeles. Northndge, 
San Diego, and San Jose. The purpose of the MAERC program is to 
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iaentily, etwoun^ and support outstanding undemprestnled 
minority CSU students enroikd In scienct or <nftin«erinfi. The 
program seeks to increa« the number <irninority students pursuing 
advmccd degrees m these fie)ds)f)d to interest these students in 
energy-related research careers. Summer research internship* are 
provided Iw MAERC studenb at DOE UbooOorie*. For more 
information cootjct Lany Bariier. (202) 586^7. 

mnnj Hmm* TMH md la An trii l A i iirtw wr rn^nm- 

This program seeks to increase the number c< minorify students 
pur$uii< energy-related technology programs at 2->'tar colleges by 
prwidii* scholarships and other assistance. Students study such 
fields as computer science, electronics, and engineering sciences. 
The support for this program is provided by DOE'S OflRce 
Economic ImpKl and Diversify. For miore information contact 
Anjiie WhaUey, (202) 586-1593. 

WhwHyI a<4HMtlou L^orrtocyj^ n i Mint i national bboratories 
hM fonned a nuniber of allianots\^■ith historically Wack colWfies arid 
unive«iti«s (HBCUs) and minority institutions (MU) to (1) prwkfc 
carrrthmsw J«d lof^term te<hnical assistjxe desi^ 
thrir itscaith and teacKr^ capabilities and (2) attract niino^ 
tOk and retain them ia sdeitific and tedinkal caiteii Acti^^ 
stijdavt reseaith opportunities, visiting-sdoitist programSy academic 
support systems for minority studenb, seminara, newMMuise- 
<Jev«k)pn)ent assistance, equipnitnt kans, and c*^ 

Exanvles of these alliances formed with DOE laboratories include the 
Science Consortium anwig LwTcnce Berkcky National Ubora^ 
Jackscn State Univwsity and the Ajh C. Merxiez Educ?iional Foundation 
o( Puoto Rioo, vvhkii ackninisteis three private unh«ra 
and Trchnofogy AlltMve amof« Sandia National Laboratories/New 
Ntedoo. Lui Alamce National Laboratoty, and Oak Ridge National 
Laboratoty and North C^roUna Agricultural and Technical State 
UnKwsity and New Mexico Highlands (JnivcTsity, and the ^ 
F(xijjdation; and the Science and Engineering Alliana ainong Uwren^ 
i; wiceNatxiuilJiboiatoiyandAlabanBA&HPrairieVKwA&H 
Jackson Stale, and Southern Uni'^isitka. Anottwr unk^lc alliaiKc, t^ 
Environmental Teciinofof^- and Waste Management Consortium, 
includes 17 minority institutions lhat conduct research and educatkjn 
TtUedtoenyinwnental managmwL Many DOE laboratories 
participate in iWa consortiucn. For more infonnation contact Donna 
Pn*op^(202)58&«IO. 

Minority Ui^ctfrahiite Tialnlog for Ener^ReUttd Carters 

(MUTEC)— This campus-based program sponsored by DOE's Office 
of Environmental Restoration and Waste Management seeks to 
increaic the nun^ of minority students selecting courses of study that 
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PvtnerVMp tor Erwlconrntfltil Tichnology EdunAxm 
(PTTE) mlerns it Nevada Test SAs examine tttt iNicti 
of a wMoocn t«tt bcmo tM on a bar* vMiK 



sped6cally lead to ena^y^elattd career 
strengthen or otate cnoigy-rdatrf undagrad^ 
Studefto reocft* schc4«^hip assis^^ 
and ffxijstrial bb^ and mentering and oounsdin^ 
educabcrvai opdoos. Faculty meinbers 
invchwJ in rescanJi on tncrgy-rtbl^ 
cootict Ccoigia fchnson, (202) 586-1593. 

NittaiaJ IhidtTtrwhialK Fc{h)w«Mp« ta 

Eu^ieerfn^—Junwr or exceptional sophomore students studying 

engineering, madwretics,conTputer science, or ph^ 

and uwersties may apply Jar this WkM'shi^ 

portkapate in an introAjdory coune in pbaro ph^^ 

Plasra Physks laboratory and awi spmd 9 vv«te co^^ 

rescaixh at or« of Ihe paitxapating uniN«3it» 

For more information contact J>m CrandaJl (609) 243-2546. 

of EnviiwimenfcJ Restoration and Waste Man^Scnvrt «1 ^ 
Wmson Conipany, the Nati\« Anxrxan Sciwbnhip Prog^ 
Native Amerkars and otjier historically dtsadvonta^ students to punue 
tedinical de^nM at con¥nunity oolkgcs in suii fiekfa as envin^ 
restoratioo and waste manasemenL For nxirt information conta^ 
CeorSiaW»Boa (202)586-1993. 

NtadiM' Eetf^ Tnbfac Ppo<rim— Designed to assist students 
attending historically black colleges and universities (HBCUs). the 
Nuclear Enerfif Training Program supports training, stuc^-, research 
participation, and academic enrichment of students and facultj- in 
nuclear-related disdpliivs at HBCUs, The program is sponsored by the 
DOE Oeiof of Nudear Ener^ty and is administered by the Oak Ridge 
Institute for Science and Education. Some opportunities arc also 
ahoiUWe for graduate students. For more information contact Phil 
Caron. (202) 58^*823. 

Partftenhip for Envfcwimtotil TtchooJog^ Educatkm (PETE)— 
The DOE (Dfficts rfSdenoe Education and TcchnkaJ InfomuJion ^ 
EnviTDortwntal Restoratkm and Waste ^lana^€mmt scRjort a 
Conmiinity CoUfge Envirwvmental Education Pjogrw to en^ 
etkiotion and training at«ilaWe to students in 2-year community oolleges. 
Otk activity tnder this pro03m b the Pirtncrah^ for En\inx¥n^ 
Technofogy Ediication. Vihich is desi0Kd to pro^^fe an ongoir^ 
E^^*ronn1ertal'Haza^ious Materials Technkian airriculim a^ 
corrcgwnding Instnjctor InstihAci. Communit>' colIeiSes in Anions. 
C^ifomix Hjft«ii, Ncwd^ and Utah haw rtceiv^ 
this curricuhm thioughaccderated instructor trainir^arvl atativc 
approaches to ensuring the avait*ility of apprt^jriatc St 
txfjifma*. For more informition contact Cindy Musick. (202) 586^1987. 
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Sdcoct Kod Eoiiaccriag RcMtrch S«iDC«tcr (SERS)— E)OE'$ 
SERS program providei opportunilies for uiidcrgraduate science 
and engineering students to psuticipate in research at the cutting 
edge of science at seven of DOE s laboratories. Students receive 
support for research appointments for an academic term at one of 
the folloTAing institutions: Argonne National Laboratory, 
Brookhaven National Laboratory. Lajwrtnce Berkeley Laboratory. 
Lawrence Lh-crmore National Laboratory, Los Alamos National 
Laborator>\ Oak Ridge National Laboratory, and the Pacific 
Northwest Laboratory. Students participating in the SERS 
program v^-ork w,ilh national laboratory scientists in ongoing 
research and have access to slate-of the-art research equipment 
?nd facilities. Seminars, woritshops. and courscwork are also 
conducted in the student's chosen field of study. For more 
information contact Donna Prokop, (202) 586-8910. 




SimR^ aorf Oetm V««ck Co«p«tiboft»— DOE's Office of 
Ener^^' Eflweiry and Rfre*«bte Energy sponsofs an annual Sui^^ 
for univtrsity students, which includes classroom instruction: 
whide design, construction, and testing; and a national soUr- 
vehicle competition. A simitar competition for methanol and 
nLhiral-gas vehicles is supported, as well as the Junior Solar Spnnt 
a \<ersion of ii* SunRa>xe for junior high students. For more 
information contact Richard King. (202) 586-1693. 

Uubi^MkiM* ShHknt ReRa-di r u Ud^w t too (SRP)— Through 
the UnK-ersity-DOE Laboratory Cooperative (Lab Co-Op) 
Undergraduate Student Research Participation (SRP), 
appointments are available to qualified uixltrgraduale science and 
engincenng students. These students participate in research, 
development, and demonstration programs, often during the 




S«n Hwk woo the wwl for b«t design m a 
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summer, at IX)E facilities. Each DOE facility or affiliated uni\-crsit>' 
consortium selects and appoints student participants in this 
program. These research appointments provide a valuable learning 
opportunity as well as practical, liands-on experience that is rcles-ant 
to the students' career aspirations. For more infomiatioo contact 
Larry Barker. (202) 586^7. 

UnivmHy PkrtncnWp* for Environmental Rc4tontioa and Wist* 
MMui#ein«it ReMirch and Devekjpmeot tad Eduatioo— 

A major initiative of the Office of Environmental Restoration and 
Waste Management, this program supports partnerships among 
universities, industi>'. and laboratories to update curricula, expand 
oiWTse oflbings. dev«kip faculty, tncrea» pubUc and stujbit at^^ 
and inatase the number of proidskrols, especial^ 
growing 6eld of emironmcntal restoration and waste management. 
In a .-daied project the Sasannah RiwffTechooJogy Center, thrt^ 
the South Caiolirtt University Research and Education Foundation, 
has estahlished 4-year undergraduate scholarships for women and 
undencinsented minoTTtks to oUain science and engineeni^ degrees 
in environmental restoration and waste nwnagemenL For more 
information contact Istah Sewell, (301) 903-7643. 



Gfiduate Programi 

DOE support for graduate, postgraduate, and faculty programs is 
aimed at enharKing educational experiences in science, 
engineering, and mathenvitics; providing support, incentrvTS. and 
opportunttits to graduate and postgraduate students; and 
supporting research, dissemination, and technical assistance for 
the development of inrwvattvc and effective means of teaching 
science, mathematics, anu engineering at the graduate level. 
Fitculty programs strengthen the capabilities of facult>' members to 
conduct energy-related research; Some representative graduate 
progranu are described br tfly in this section. 

DctlgHtca Sckutmc U«r F^tie*— DOE laboratories house 
many Designated Scientific User Facilities, large experimental 
facilities which are made available to students and faculty fo. 
research. Proposals for use of tlie facilities are submitted and peer 
reviewed for quality and appropriateness before access is appnn-cd 
and scheduled. DOE staff assigned to the user facitit>- collaborate in 
the experiments. Just a few of the more than €0 dcsigrated user 
facilities arc the Materials Preparation Center at Ames Laboratory: 
the Advanced Photon Source (under construction at Argonne 
National Laboratory); the National Si-nchrotron Light Source at 
Brookhaven National Laboratory: the 1,000-CcV Superconducting 
Accelerator Sf*tm at Fermi Nabonal Accelerator Laboratory: the 
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Ad\-anced Light Source (umkr construction at Ijtrt rtnce B<rkelc>- 
Laboratory): the Nationa) Mastic Fusion EnertQ' Computation 
Center at Lawrence Liwrmorc National Uboratorv; tht Manual Lujan. 
Jr.. Neutron Scattering Center at Los Alamos National Laboratory-; the 
High-Temperature Materials Laboratory at Oak R dge National 
Lalx>ratory: the Hanford Environmental Research Pari? at pacific 
Northvs'cst Laboratory; the Solar Thermal Test Center at Sandia 
National Laboratories^ew Mexico; and the SLC. a 100-GeV Linear 
Electron/Positron Collider at Stanford Linear Accelerator Center. 
Other u.^r focilities. along vsith the educational program contacts, are 
identified in the Facility Descriptions section of this catalog. 

Faculty Retcarch Paartkipktk>n— Summer and sabbatical year 
appointinents arc available through the University-DC E Laboratory 
Cooperative (Lab Co-Op) Facult)- Research Participation Program at 
DOE facilities. Appointments eruble faculty members to collaborate in 
OTijoing rueanii or to carry out independent research using the bd^ 
and equipment at the host laboratory. Participants must be full-tinw 
faculty members wth a commitment to continue teaching and/or 
research. For more information contact Un^- Barker. (202) 586-8947. 

FicuHji/Stiidenl Team ReKarcb— Also through the Uni«rsity-IX>E 
Laboratory Coope ratiN-e Program. DOE supports the participation of 
about 50 teams per >*car. consisting of a facult)' member and a small 
group of undergraduate and graduate students, in ongoing team 
research at participating DOE facilities. Participants collaborate Mith 
senior staff at the host fticility through summer or academic yrar 
appointments in the FacultN' Research Participation and Graduate 
Student Research Participation Programs. For nwre information 
contact iJiTxy Uarker. (202) 586-«947. 

Cr»duat« FtUowttJpc^raduate students arc eligible for fellow'ship 
support to pursue graduate degrees in a variety of energy- related fields 
at designated colleges and universities. The fellowships prox-ide for the 
payment of tuition, fees, and a monthl>> stipend fc; up to 4 years of 
graduate study. Practicum assignn>ents at DOE laboratories are also 
arranged for at least one summer during the fellowship period. The 
fellowship programs listed below are supported by DOF's Cilices of 
Energy Research: Environmental Restoration and Waste Maittgement: 
Health and Environmental Research; Fusion Energy. NiKlcar Erwrgy' 
Cnvironnxnt. Safety and Health: and Civitiaj^ Radioactive Waste 
Management 

Applied Civilian He^th Physics Fellowships 

Computational Science Fellowships 

Environmental ResloratiotvWaste Management Fellowships 

Graduate Felknvships for Global Change 

Magnetic Fusion Energy Technolofty FelkM'ships 
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Magnetic Fusion Science Fcllovs-ships 

Nuclear Engineering and Health Physics Fellovs-ships 

RddioactK« Waste Management Fellowships 

The Computational Science Fcllo\s'ship Program is administered bv 
Ames Laboratory. CaJl (515) 294-9682 for infomation about this 
program. Information about ail other DOE rational ttraduate 
fellowship programs is available from the Oak Ridge Institute for 
Science and Education at (615) 576-3381. 

Cnduatc Stu4ciit Re»carch Putkjpjitioa— Under the Universit\'- 
DOE I^ratory CooperatK* (Lab Co^) Graduate Student Research 
Farticipalion (CSRP) Program. (ulLtimc gr^uate students enrolled 
in accredited universities may receK'c research apjwintments of up 
to I >'ear (renewable to a maximum of 3 >'ears for Ph.D. students). 
The appointments allow them to carry out research in residenc*; at 
a IX)E facility. The purpose of the program is to provide graduate 
students with access to ^ilitics not available on campus. For more 
infonnation contact Lanry Barker. (202) 586-6947. 

Gnduafc Sbidcol Thesis Rnctrdi Putidpatioa Prognm— Through 
the University-DOE Laboratory Cooperatiw (l^ Co-Op) Graduate 
Student Thesis Research Participation Program, fulhtimeon-campus 
graAiate students ha-e an opportunity to conduct short-tcnm portions of 
thdr rtsearth. afiew days to several mtcIcs. at a DOE eadlity. Appointjiients 
in this program make it possible for graduate students to vs-ork wth 
special resources or scientific equipment required for their studies. 
For more information contact Larry Barker. (202) 586-8947. 
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Iptmutiontl Student Exch»n||r ProKrim— Cosporjored by DOE 
dixl the Anwrion hfucfcaj- Sockty. Ihb prograni anai^ 
the bilateral exchange of U.S. graduate students uith the axintncs o( 
Prance. Gennany.andJa(an.Annually about 10 students from the 
United States visit European and Japanese uiiiversitics and research 
institutes, and an equal number of foreign students visit Argonne 
National Laboratory at different times o( the year. More information 
about this program can be obtained by contacting Argorne National 
l-aboratory. Division of EducalioruJ Programs, at (708) 25241 14. 

Post^ualc ReMJtf<4] Pn)(nuti»— Postdoctoral research 
appointments to conduct research at a DOE focility are available 
through several national programs sponsored by DOE's Offices of 
Energy flesearch, Health and Ertvironn>cntaI flescarch. Fossil 
BnerjS'. and Fusion Energy. These p^rams support postgraduate 
study in specified areas of interest to DOK, .\ppointments are 
available each \-ear through the followtng programs: 

/Mexander Hollaender Distinguished Postdoctoral FelioM."sliip5 

(Life and Environmental Science) 
DOE Distinguished Postdoctoral Research Program (Itiysical 

xScience. Engineering, and Math'Computatiunal Science) 
FositI Energy Postgraduate Research Training I*rogram 
Fusion Energy Postdoctoral Research Program 
Global Change Distinguished Postdoctoral Fellowships 
Human Onome Distinguished Postdoctoral Fellowships 

Additional information about these national DOE postdoctoral 
prograjns is available front the Oak Ridge Institute for Science and 
Education at (615) 576-1089. 

Individual laboratories offering postgraduate rcseardi opportunities 
are shown on matrices in the l-Vility Descriptions section of this 
catalog Contact the education office at each facility directly for 
information about the programs at that bcility. 

Univmity Rcador Fud As«istuKt— For more than 25 yean, 
uniyersity-based reactors have piayed a prominent role in the 
Nation's training and research in nuclear science and engirwring. 
They are also widcSy used in the study of chemistry, physics, geology, 
biology, and matoiab sciences* Oimntiy, 33 university research arxl 
training reactoo art operating in the United States. Ihc Deparbment 
loans univTrsities the fuel needed to operate these reactors and also 
pro^ides fiinding for fabricating (ud efements. In addition, the 
Department provides reactor-sharing grants to universities that maJte 
their reactors and analytical facilities available to educational 
institutions lacking such resources. For mor« infomwtion contact 
LarT>' Barker. (202) 586^7. 
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Univmity RtMirch InttrurMataUoa (URI) Proftnm— This program 
provides financial assistance on a compelilK-e basis to un[v«rsit>' 
research groups for the purchase of sophisticated, state- 
of-the-art research instnimentalion required for advanced energy- 
research. Participation in the URI program b limited to universities 
and colleges in the IMed State that have actiw. DOE^funded research 
projects of a minimum of $150,000 during the past 2 fiscal years in the 
research area for which the application is being submitted. The 
ob)ectKT <y the URI program is to straigthcn the ability of unKira 
colleges to conduct long-range, enet^jy-relatcd rtsearch by helping 
them acquire specialized research instrumentation. Award recipients 
are selected on technical merit from responses to annual solicitations 
for implications. Although all eneia' >«<:^ 
the state<if4he-art injtrijments piTxided under this program arc a confo^ 
laser scanning light mJcroKore at Cornell Um\«Tsity. a scannh 4 tunneling 
microscope at the UnK-crsity of Virginia, an X-ray photocmission 
spectioecopy sy-stem at California Institute of Technoiojly. and an electron 
paramagnetic resonance spectrometer at Arizona State UnK-ersity. For 
more information contact Michael Wolfe. (202) 586-5462. 

UnKcnlty-BiMd Research— In addition to its education programs. 
DOE funds research projects carried out on college and unK-ersity 
campuses nationwide. These research progranxs provide s-aluable 
training for thousands of students each yai. particularly graduate 
students, and help faculty members stay current in energy- rcbled 
areas. In some cases, these research initiatK-cs ha^-c explicit 
educational goals. For example. DOE's Office of Emironmental 
Rcstf ration and Waste Management (EM) has established three 
unh crsity partnenhips: in Nw Mexico, in South Carolina, and 
ajv (her with predominantly minority* colleges and universities 
(KBCUs). Thoe partnersliips inwh-e unK^rsity consortia linked to a 
DOE facility to encourage the preparation of students for careers in 
disciplines supportive of the EM mission. Another example of a 
research program with explicit educational objectK-cs is the Office of 
Civilian Radioactive Waste Management's (RW"$l research program for 
HBCUs. For nwre information on EM's programs contact biah Sewell 
at (301) 903-7643; for information about RW"$ programs, contact 
Ginger King at (202) 586-2835. 

Similarly, the DOE Experimental Program to Stimulate Competith-e 
Research (EPSCoR) a desigtied to enhance the capAilitks of design 
States to conduct nationally competitK'e energy-related research ai>d 
to develop science and engineering manpower capabilities to meet 
current and future personnel needs. Eligibility for these awardi u 
resbScted to the State plafviing committees for the (c4bwin$ Alab^ 
Arkansas. Idaho. Kansas, Kentucky, Louisiana. Maine. Mississippi. 
Montana. Nebraika. Nevada, North Dakota. Oklahoma. South 
Carolina. South Dakota, Vermont. West Vir^nia, Wyoming, and the 
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Commonwealth c( Puerto Rico. For nx>re in/omution contact 
Donru Prokop. (202) 58^10. 

UMd tmatf^tib^ LAotitocy Eqidpncnt— The Used Ener{»y- 

ReUted Laboratory Equipment grant program makes availabk to 

college and univmitics laboratory equioment purdfiased by DOE 

for research but no kc^t needed byaiiy departmental Clitics or 

contractors. Examples of used eqiApmentgnfrr) to uni^^ 

this program range from power supplies, oscSloeoves, data 

atnpMo:^ and Ndhnetcts to rnore sophisticate^ 

suii as tnliiskn puTips, bore so^pes, and ion pc^w■su^ 

Available equipment is listed monthly in a catalog that is a^fajl2ble 

throudh suba^ption <nm the US Govmmrt Printing Office and tr. 

the rciXX diakip oomputa- (Uatese. The pto^ra^ 

oome and quaiiBed' bi^ with cnlkigand sh^ppc\g ttv on^ 

the rcdpienl incurs. TOc to the equipment is vested in tl* recipient 

inatilution. Fbr nwe inftMiraikm oiwtact L»iy Balw, 



DOE also supports ptv^ams designed to improve public 
understanding of cno^gy-related sdentifk topics and to encourage 
more students to aspire to cartas in technt<al fiekis. Some 
initiatives in this area are summarised briefly in this sccboTL 

"BraUm Th'ii^r VUm— ITvis 30-minute human interest 
documentary inspires girls in junior and senior hi^ school to put3ue 
careers in science and technology. "Breaking Through" features the 
exciting lives of women from Sandia Natkxal Laboratories^ 
California, Lawrence Ltvermore National Laboratory, and the NASA 
Jet Propulsion Laboratory at work, at home, and at play. 

Debuting on public ttkvisioa breaking Thnxigh" will be available 
for use by educators, interested organizations, and irxlividuals. A 
shorter, 15-minute version is alv) being produced to provide 
additional flexibility depending on the age and attention span of the 
audience. For information on ordenr^ see the Other DOE Related 
Materials section, page 145. 

Eaergy Eovftroamcat S i m Jii nr —The Energy Environment 
Simulator is a tool to enhance scioKe curriculum by contributing 
to all levels of student and bculty understanding of science through 
the energy questkxi. It is a mechanism to educate the public in 
sdcnce and energy. The Simulator is a computerized simulation of 
our energy resources, energy consumption, and environmental 
effects. It provides instantaneous readouts for each of the factors 
involved. The program places the partidpdnts in the position of 
having to corne to grip* with die energy problem. Fundiiig 
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High KhooJ Jtwkfit Han it pi/i<j(at«4 m a 
rtsMfCh proitct at Sail Jose Sbl* UOMruty 
wtth scemist Robtrt Momoya as part ol ifti 
EnviroAmtnUI ManaQenttnt Pftco>>*0« 
AnaJyttcal Crxnvstiv Pio^nm stonsoied by 
DO€'s Otfct ol Envifonmcnta) Restoration 
MK] Wasli Manaotmtnt 



prwdtd b>- the I'.S. Department of Kncrg>-. The program is beinR 
developed and operated by the Assouated Western Univenilies 
Northwest Division. For more information contact JohnTabcr, 
(509) 375-3090. 

Envboonxntil Rutootion and Waste MuuKemcnt Education 
Pn>Cr»m»— The U.S. Department of Energy lus a mandate to help 
ensure the availabilit)* of personnel to meet its needs tn environmental 
protection as vs>ell as in hazardous-waste management. Projections 
shovs' a growing need for scientists, cnjlinccr^. and Uch'ucians for a 
v-anety of positions in these vital areas of w>ork. Through the Office 
of Environmental Restoration and Waste >ianagement and the 
Office of Civilian RadioactK-e Waste Management, DOE supports 
many education programs that are specifically designed to 
encourage students to prepare for these careen. 

Some programs, such as the Environmental Restoration and Waste 
Management Fellovvship and the Chilian Radioactivr Waste 
Management fellowship, have been identified previousl>- in this 
atalog. In addition, many of the programs listed in the Facility 
Descriptions section \nvoW< research experiences or other actKntie* 
that build on DOE'S environmental-restoration or waste- 
manageme nt prcgranii. Other activities include workshops and 
teaching materials, such as the "Science. Societ>-. and Ame rica's 
Nuclear Waste" curriculum for grades 8-12. Detailed information 
about workshops and other programs sponsored by the Office of 
Civilian Radioactive Waste Maiugement can be obtained by calling 
Ginger King at (202) 586-2835- 

The Waste Management Education and Research Consortium is 
another example of hov,' DOE supports education in this area. The 
Consortium was created in 1990 as a partnership of New Mexico 
State Univenity. the UnKtisity of New Mexico, and the New Mexico 
Institute of Mining and Technology in collaboration with Los 
Alamos National Laboratory and Sandia National laboratories. Its 
mission is to expand the Nation's capabilit)' to address issues 
rctatttJ to the managerrwnt of all forms of waste via education, 
technology development. ar>d informatwn transfer. Current!)', 
more than 2.000 precoUegc students, college students, and 
professionab receive the education beriefits. and more than 
40 technology-development projects are supported under this 
initiative. Information on this and other programs sponsored b>" 
the Office of Environmental Restoration and Waste Management 
can be obtained by calling Isiah Sevs<ll at (301) 903-7643. 

Fomul Partnmhip .Htrooraftd* of Uwkntanding— Many of 
DOE'S new nathcinalics and science education initiativ»:s arc 
carried out through partnerships with schools, businesses, ma^ums. 
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and other entities that can offer expertise and support In addition, 
to broad«n proerarn oubetrh. the Dqartment has estaNi^^ 
pirtnerships throogh agreements with other Federal agerKies and 
with private-sector organizations. Most of these agreemdnts will be 
implemented with the assistance of DOE's national labontories. 



The Department has signed menxtranda of understanding directed 
at encouraging more students to pursue careers in sdence, 
mathematics, and engineering with the National Aeronautics and 
Space Administration, the Appalachian Regional Commission, the 
Department of AgricuJture, the Depaitment of the Interior, the 
Tennessee Valley Authority, the Deportment of Education, and the 
Environmental Protectioo Agency (EPAJ. In each case, DOE has 
sough^ to strengthen e]dstingWx)atoiy-based programs ar>d to 
broaden the scope of the potential contributions that can be made 
by leveia^ng the laboraAory resources. As an eaomple of one 
partnership, DOE and EPA arc collaborating on \ht SWOOPE 
precoJIege program (see page 17). which teaches children sdence 
and mathematics through observations of the errvirtknment 

The National Enerijy Rcseanih SupCTcomputer Center at Lawrence 
Uvermore National Uboralufyprwkksaccesstoa supercomputer 
donated hy the Cray Researdi Foundation for educational programs 
throughout the United States. This Cray X-MP. designated the 
National High School Supercomputer (see page 13), is being used 
as a karning tool ly thousaiids of hi(^ school students and teachers. 
Access to the supercomputer strengthens educational partnerships 
betu-een DOE talx)ratories mi schools by providing an avenue for 
DOE professionals to work directly with educators on bridging the 
gap between tertbook concepts and real-Iifie applications. 

DOE also signed a fomial agreement with the Mid-Atlantic Coca- 
Cola Bottling Company, which will help make funds zvailable for 
inner-city and rural students to participate in DOE summer 
programs at the national laboratories and to work with leading- 
edge technologies. The first student participant, from the District 
of Columbia, shjdicd at Oak Rklge National Laboratory. 

A partnership between DOE and the Cray Research Foundation 
supports the Natxjnal Science Bowl* (set page 14). Regional 
competitions an conducted a."jiu»lly across the countr>- at DOB 
and oU)er tdlities. Winning teams travel to Washir^toa IXC. for 
the national finals held in April. For more inforntttkm contact 
Rich Stephens. (202) 586^9. 

FUTURES— FUTURES is a video seria designed to stimulate 
student interest in mathematics. Classroom scenes with nationally 
renowned teacher Jaime Escalante introduce mathematical 
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principles, such &s ratios, fractions, \Tlodty, uvi volume. Some 
videos inchide irtoviews with speoaJisb in high-technology caretrs. 
They expUin why studying inathematics is so inrortant to pfcpeui 
for future caiem. FUTURES specials, which have bee n show on 
puUic television, indude "Math, Who Needs lt?r in 1992 and "livii^ 
and Worldnj in Space" in 1993. The latter emphasizes that space- 
related )oh5 are not restricted to astrooatte or soenlists wiA grac^ 
Uegrccs. This special highli^ted how people are needed in design, 
constructiori trareportatioa managensnt health cart, fx^ 
and a wide range of other fields not general ty associated with space 
e:q>k)iation. DOE cosponsoR the series with ARCO, IBM, McDonald's, 
the MacArthur Foundation, the National Science Foundatx>r., and 
the Catncgie Coqmaiion ol New Yoric. Nationwide, teacher worlcshops 
are conducted to demonstrate how the tapes can be used effectively 
in the classroom arottnd the country and at some DOE kilties. For 
more information contact John CMman, (202) 586-1634. 

Lai VtgM JASON Prt){Mt Sdcncc Cofisorthim— The JASON 
Project began as the dream of Rohert Ballard, a Woods Hole 
Oc4anogTaphic Institution scientist Dr. Ballard is best known for 
his discoveries of the Wanic and the German battleship Bismark 
shipwrecks. In a quest to rrolivate and excite students in science 
and technical careers. Ballard established tlw JASON Foundation for 
Education. ^■ 

A unique partnership vs-as formed with government, the local 
business conimunity. and the School-Community Program. Clark 
County School District called the Las Vegas JASON Project Science 
Consortium. The CoTuortium brings the JASON Project to 
approximately 30.000 students, transporting them from the desert 
to the oceans of the sswld via 'lelepresence. " Through InteractK'e 
science. JASON v,ill capture students' imaginations arvl expand 
their understanding of science, mathematics, and relationships to 
other technologies. The JASON Project is affiliated vrith DOEs 
Nevada Test Site and Yucca Mountain Site C>^aracterizatlon Project 
For more Information contact Rudy Cruz. I «i)2) 295-3521. 

Magic School Bu« — Basted on the popular children's books 
published by Scholastic. Inc.. this Publk Broadcasting Service sencs 
will premiere in 1994. "The Magic School Bus." a fully animated 
program produced by Scholastic Productions, is dest^wd to moth-ate 
young children tovk-ard careers In scientific fields as the>* folio*' 
Ms. Frizzle, a teacher i^ho takes her students on field trips filkxl with 
scientific adventure and mystery In addition to the tiepartment of 
Energy, other major contributors to the destlofwnent of the series 
include the National Science Foundation (NSF) and the Carnegie 
Corporation of New York. DOE is actively Invoh-ed in developing 
collaboration on informal museum edu>:atlon outreach initiatives 
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with Scholastic Productions, the Association of Science 
Technology Centers, and others to promote the series. For more 
information contact Kassc Andrcws-Wdler, (202) 586^9. 




fvtH)c Schoot 92 m New Vorit City visits 
ttM MinhiTtafl Children's Museum, wtietfl a 
Ms. Fttzzie (ooK-alikc giMts them to •xplort 
ttHocun. 



NuMum SdcBc* Eiuatkm Pr*«trui— Since 1991, DOE's 
Museum Science Educ^ation Program has helped increase the 
public's understanding of science through energy related 
exhibitions, programs, and media in scienceAcchnoIogy centers, 
zoos, aquariums, and other museums. Dviring 1991 and 1992, 
19 institutions were funded through an anntui appropriation of 
$1 million. Some recent recipients include the Lexington 
Children's Museum, New York Zoological Society/Bronx Zoo, 
South Dakota Discovery Center and Muarium, SciTcch m 
Aurora. Illinois, the Exploratorium in San Francisco, and the 
Discovery Center of Idaho. For more information call Kasse 
And ros'S Welle r at (202) 586-8949 and ask for the proper forms 
or see the Document Request Form on page 149. 




The G(obe>>ea<) F>rriily sUis in a cU/mitmn 
cartoon featured m the <x^1t>Itlon 'Gui Urtun 
Erwirtjorttenf funded m part by OOE at the 
Californi] Museum oit Science and Industry m 
LosA.ngeles 



43 



244 



epuCATION PROG-ftA.MS CATALOG". ' 




OACOtnwt that20toud>-vxH)otiMMtsat 
t!)« 6n>oiitaven MabonaiUtontocySciMOt 



MuMunu ind Scknct Centm— Tlic American Museum of 
Sciej-ice and Enerj^r, Oak Ri<lj{e. Tennessee; Bradbury Science 
Museum, Los Alamos, New Mexico: Brookhaven NationaJ 
laboratory Science Museum, Upton, Long bland. New York; 
Leon M. Lederman Science Education Center. Batavia, Illinois; 
and National Atomic Museum, Albuquerque, New Mexico, are 
supported by DOE at or near the laboratory sites. 

\Vhik soTTk; ci" these fedl'rties l»« exhibits Mv' collectjorB 
a specific topic, all of them are dedicated to t]« presentation of 
science with the aim of increasing visitors" awareness of advances 
in the understanding of the physical and lifc sciences: mathematics 
and computer sciences; cnvironn>ental issues; and energy 
technologies, uses, and policies. Each achieves this increased 
atwareness in a variety of ways, to include displ^-s; models; interactive 
exhibits: lectures and demonstrations; historical collections; and 
the offering of educatiooal programs, fairs, and student competitions. 

Nittooil EwKtf hifcnnition Ccoter (NEIC>— The NEIC serves as 
the primary point of contact for access to Energy Information 
Administration (EIA) data and publications. The staff answer 
general questions on energy and specific qucstiom on energy data 
\ia telephone, by letter, or in person from State and local aficndes. 
the academic cooimunit>', iniatrial ^ commercial organizations, 
the news media, and the general public. The NEIC provkfcs 
ordering information for EIA publications and machine-readable 
products, prwide* complimentary copies of blank data-collection 
forms, and operates a public reading room containing EIA 
publiatwn*. The NEIC can be reached at (202) 58fr«800, 

^fEW^W^— NEWTON i$ an international ccnpuUr bulletin board 
$>*stem operated for teachers, students, and the general public by 
Argonne NaUonal Laboratory, NEWTON features "Ask A Scienlist,- 
m which Argonne scientisU and others will po«st slwrt answers to 
students' questions on various topics and provides teachers with 
the option to networii with other teachers nationwide. The bulletin 
boanl can be reached by Internet, Telnet to newton.dep.anl.gov or 
by dial up at (706) 252-«41, 300-15200 Baud: N8I.T0 k)g onto 
the system, type "cocolext" and then choose to enroll as a new 
user. Questions about NEWTON can be answered electronicall)' by 
Telnet at helpenewton.depjd.gov or by voice at (706) 252-6925. 
See the Other DOE Related Materials information on page U7. 



It Womn la SckMc"— Recognixrng the need to 
inchide women in the educational programs of the U.S. 
Department of Energy and to encouritge them to enter into and 
continue in furtfier education in science and engineering, 
AiMciatcd WcsUm Univenitio Northwest Division will indite 
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and reprinl the current role motlel publication, 'Northwest Women 
m SdrtTce." It win be disseminated in the Pacific Northwest— Alaska, 
Ir'-aho, Montana, Oregon, arvj Washinfitoa Fof more information 
contactJohn "niber, (509) 375-3090. 

OREN-OREN (Oak Ridge Educational Network) is a wide-area 
computer network prwiding electronic cofnmunication capabilities 
for educational purposes. Funded by IX>E and established by Oak 
Ridge National Laboratoty (ORNL), OREN alkM-s teachers, 
students, and other users access to the Inlemel network. Some of 
the many resources available through OREN are ERIC, the Ubraiy 
of Congress, NASA Spactlink. e^^alh, I ntemet Relay Chat, and 
Archie and Cophcr/WAIS. To obtain more information on 
eligibility, contact ORNL's Office of Science Eduation and Externa] 
Relations at (615) 576-9495 (riedimic mail address: wboC<^oml.gw). 
See the Other DOE R«hted Materials section, pj^ M7. 

REACTS— In 1990, several EC&C Eneift; Measurement employers 
fourided a nont>rorit organization called REACTS (Rediscovery 
Education Activities Create ToinonWs Scientists). In association 
wjlh DOE'S Ne\«la Test Site, REACTS enlists volunteers to dcNtlop 
interesting and oidting science demonstrations arvl train others 
to peribrm tlx dmwistQtions ekmertaiy and second 
students in thdr dassroom. A typical REACTS demonstration has 
pitschooleis Uu^wg and ydling cxdtcrfV » a bU* pi> of ammonii^ 
dichromate bums and spurts red-hot ash like a molten vofcaiw. 

REACTS voluritem visit as many Santa Ifaurtora, California, area sch^ 
as possible, working tuMQfd the (Jool of buUiiiga sbinJy li^^ 
tlu: ocmnunity and expanding the program thinighcut C^ 

School Partnmidp Program— As part of the President's National 
Partnerships in Education Program, DOE, its fiekl offices, and 
laboratories ha\<e formed partiierships with more than 150 local 
elementary and secondary schools. A few of the many examples are 
the Nevada Test Site uti so toots in surrounding countiex Oak 
Ridge National Laboratoiy arvJ the science departments of six local 
high schools, the Western Area Pwfc-cr Administration and Skinner 
Middle School in Denver, and the Morgantown Ertergy Technology 
Center and the Monongahela School District Education Alliance in 
West V'irginia. The entire Atlanta Piirfic School System has entered 
in partnership with DOE't Atlanta Support Office. The Marty Indian 
School in Marty, South Dakota, has DOE's pWge to implemcnl 
science and milh cducabon programs arvl to assist in the school's 
expansion and upgrade of its computer resources. Computer 
assistance was provided by Chicago Hekl Office, Kansas City 
Support Office, and Princeton Plasma Physics Laboratory as Mtll as 
Computer Data Systemt, Inc. 




Bonif Justice, in intern it Oik M^t Nawml 
Lifiontocy. cemonstrites the Oak RKfge 
Educational KetwoiV for Mirytiiv} Congress- 
woman Constance R Morella al tn« Nation^ 
Academy or Sciences in vvashington. D C 
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The Panlex Planl provides emplo>'e€S the opportunity to go lo the 
schools and supplement the regular teachers' instruction with 
guest lecture*. In the 1992-93 year, about 20 emplo>Tes made 
presentations to 28 schools. This invoK'cs about 1.100 students 
and a total of about 225 presentations during the school year. The 
presentations incl'jde the following topics: li^t and optics, 
scientific research, fossils, photography, animation, aviation, 
pulleys, lasers, computers, engineering and design, arnl robotics. 

Adopted or partnership schools receive toaived equipment and 
materials, career counseling and tutoring, field trips to scientific 
facilities, help with science fair p)X)jects and judgiiig. and other 
forms of support For more information contact Rich Stephens. 
(202)586^9. 



Wcsurn Aru Powtf Mmntunnon'i 
JOln-A•Sc^ool f rognm a in exaiRptt of i 
SciyxH PjrtncrVMp Ptooram *t»re sufI 
nwnbcfs w(untM( as tutors lor stwMntt, 




Sckocc and TtchMlofy Educatioa Progrun (STEP^- 
Established in 1990 at the Nevada Test Site, the Science and 
Technology Education Program (STEP) addresses the critical 
shortage of trained personnel available for Environmental 
Restoration (ER) and Waste Management (WM) careers bj- 
funding de%'elopment of educational programs in ERWM areas 
and in mathematics and science enhancement activities. For 
information about STEP activities, contact Rudy Cruz at (702) 
295-3521. Among the programs funded the post three years are 
the following: 

Introduction to Technolojty (1990) is a pilot project that motwates 
student interest in mathenutics and sci:r>ce. The course includes 
biotechnology, robotics, mformation/communication technology, 
and physical technolo^. Students appbr their new understanding of 
technology to problem soMng and to the de4i«tn, development 
maintenance, aiMl operation of systenu in each technology studied. 
The technology classroom concept was so successftil, the State 
legislature mandated the progr^ to be taught to all Nevada 
students before completing the 8th grade. 

46 
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Project SUMS (Students Understanding Mathematics and 
Science) ( 199 1 ) ir^K-ed 30 students and 30 teachers who 
participated together in workshops encouraging stmlents from 
underrepresented groups to participate in mathemaiics and 
science ed'Kal^on. The workshops utilize a problem solving 
approach ana'^nodeling concept Teachers are able to try new 
instructioiul methods and see the students' immediate 
response and adopt SUMS methods for the classroom. 

UnK<crsity of Nevada at Las Vegas (UNLV) Environmental Studies 
FVogram (I99I) WB fiJndcd by STEP to fund a dtstir^uished 
series to im{>ro^>e public sdence literacy, generate txxkrgraduate 
mlerest fof <nvirixuTwtal studfes. and currkulim devefapmeo^ 
The program receiwd commitments from 65 urvkrgraduales 
who want to mtjor in cnvironmen.-.il studMS in the 1992-93 
school year. 

Community College of Southern Nevada (CCSN) Environmental 
Restoratioo Technc^ Pnifiram (199 1) also used lundi from STEP 
to an Environmental Restoration Technology (ERT) program 
at the community coUe^ A community outreach component was 
funded to help increase irtmst in this oncrgingfieUamof^ women 
and minorities. The ERT program has enrolled over 100 students 
in the first year 0^ operation and eipects to recefw State approwl 
as a degree-granting program in 1992-43. 

SdtM Vdbetan rn^faMj-^l DOE research fadlities provide 
the services of their technical staff to academic btttitutions in their 
areas. Tiine is vdunteeitd n s^3pottolvBiting•sc3entist progruns, 
nwloring activities, spedal seminars, sdence fairs, and a variety 
of other actK-ities. These activities are all destined to encourage 
the use of laboratoiy expertise to enhance the educational 
programs of participating schools. Each year, thousands of DOE* 
supported scientists serve ai vdunteent throivh these prcftrams. 

•*SpK« A^i"— -Space Age" is a PBS series designed to prwide 
teachen and students with the Uest developments from the 
frontiers of space research. The PBS program was funded through 
DOE'S Office of Space Research in cooperation with WQED/ 
Pittsburgh National Media Outreach Center and NlWJapan and is 
developed in cooperation with the National Academy of Sciences. 

'OIm New Eiidonn with Ki Kvli*^ »W CUc^ Sdcao 
ExpJotm Profraa— New Explorers with BiU Kurtis" is a 
series of many videos designed to motivate students toward careers 
m sdence. The key to this motivation is the way the program 
highlights the personalities and interests of scientists at work. 
Tlwy are poftnyvd a< pioneen on the cutting cdtfe of discomy. 
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Miurkinj? in 3 variety of research s«Uinfis. The sideotapes are aired 
at scheduled times on Public Broadcasting SerMce stations. In th« 
Classroom, the series can be enhanced by educational materials 
designed to motK-atc student* toward careers in science. The 
development of thes« irutmctional materials and ysx>rkshop$ has 
been supported by the Department of Energy's Argonne 
National Laboratory and the Chicago Science Explorers 
Program. (See New Explorers Partners, page 16.) Others 
contributing to the development of the program are the AnxKo 
Corporation, Waste Management, Inc., and Duracell. More 
information about the video series and teacher's guides can be 
obtained by calling (800) i)21-0660. 



Other Pnfnmi — In addition to the preceding programs, DOE 
bcilities and field offices conduct a number of ongoing formal and 
informal programs, including research opportunities for students 
and teachers; wrkshops and institutes; supplemental materials 
development: tn-housc tours, lectures, ai>d demonstrations; direct 
classroom irwtruction; support of such special events as National 
Chemistry Day, Earth Day. and National Science and Technology 
Week: judgirm of scierKc ^rs: mentoring students and teachers: 
community outreach: and a variety of speckil events. For example, 
Fermi National Accelerator Laboratory offers a Saturday Morning 
Ph'.'sics lecture series for high school students and a vwrlcshop on 
particle physics for junior high and middle school teachers. The 
Continuous Electron Beam Accelerator Facility conducts a 
monthly science scnes that bnngs 200 to 300 students from 
grades 6-12 together for a participatory evening seminar tnd 



Sarttfy Krwxi ot Xums noOuciions grvts 
Mara Gctuales Development Coordiruior at 
Ihe Uftan frnt Arts Mus«jm. ooe ol 'Th« 
New U^nn witn B;U Kuitts' posien 
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informal disciosions with community scientists and engineers. 
Pacific Northwest Laboratory pcwTdes i Sharing Science with 
Schools progTvn for junior And senior hi^h schools, Nuroerow 
DOE o6)cts also ixTvoK^d in outreach, for aarrv^ 

• The Albuquerque Field Office conducts a successful ^ 
mcntonngand tutoring program in (he Albuquerque 
pvt>\k schools and on nei^ibonng Irvlian resovations. 

• Tl)eArnaTilk)SileOflRcelhrai0i its Pantei facility 
supports a variety of prt^rams, including the "Voyage of 
the Maw," a full-year, nmltimedia science program based 
on the experiences of the Mimi, a research vessel used to 
locate and study whaki. 

• The Atlanta Support Ofiicf has a partnership agreement 
with the entire Atlanta Public Schcol System and sufiports 
sevtnl special imivenity ooruortia that enhance catnpus- 
bised researdi and eduotion programs. 

• The Boston Area Office has developed and distributes a 
guide to energy-related instructiofu] materials. 

• The Kansas City Support Office, ak)f« with many ether 
projects, works wiU) the Wonderscope Children's Museum 
in Shawnee, Kansas, on the development and expansion of 
energy and crMronmental displays and programs. 

Student programs seek to stimulate student interest in sdmce 
careers and imprwe general scientific literacy. Teacher programs 
aim to build content knowledge; improve instructional strategies; 
increase career awarencix; improve understanding of relationships 
among science, technology, and society: and improve supplemental 
materials. 




JtsoR Vtsit, JacUe Hisle. and Danny 
Otierticfma.'i exf*on tlx Journey into 2 
tjndfl nlabrt H ttM WooiStrxojx CtuUren's 
MuBMTi in ShiwnM, Kansas, supported by 
DOE'S Ktraas City Support Oflic* 
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Sumnuy 

Edix2tkm profinims jponsoitd by DOE Uk< nuny fonro. Some 
ait UrScted it pncotiegc studenb to encoura^ them to take the 
courses needed to prepait them to continue studying in technical 
fiekb. Other programs are de$i0[)ed to cnhvKt ti^ cd^ 
progiams oi^fercd on a>Ilege and unnvnhy cuT^^ 
protftvns benefit undersraduales, flraduale students, and (acuity 
in that encourage study in fields supportive of DOE's overall 
misskvi. Still other DOE protframs procnote the public 
undei^itanding of science. Alt are designed to encourage full 
participation in science by all memben of society, including 
wocneii. minorities, and persons with disabilities. 

Information for some of these activities can be obtained from the 
U.S. Department of Energy program offices that sponsor them. 
Figure 7 ^ves a list of DOE offices that sijpport education 
prograi ns. .'^ropriate contacts art given for each ofBce. 

Many o' these activities are supported by the Department's large 
nrtworlc of laboratories, research centers, and other facilities. 
Rgure 3 shows the specific facilities that host certain national 
programs furxled by DOE. Each of these also sponsois prcgranu 
that arc unique to the site. A listing of these site-specific programs 
is (^K-er. in the F^ility Descriptions section of this catalog. Detailed 
informition about the full range of actrvitii^ at each laboratory or 
facility can be obtained by contacting the educational program 
contact at the phone number provided. In addition, please refer to 
the res'Hirces for infonnation for ordering education nuterials ar>d 
other docuTTKnts provided at the back cf this catalog. 
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•Department of Energy 

Office of Science-Educaiion and Technical Information 



(Mo» Qt UnivefSity and Sdeoce Education Programs 
1000 mdapwKlenc* Avwxm SW. 

Washtngtoo. DC 20585 
phone (202)586-8949 
rax (202) 586-0019 



Fbchanl Stephens 
Dffxtor 



Mehssa Murray 
CHpuTy Diroctof 



LanyBariw 
Robynt Gordon 
Berne KMo 
Dorma Pnkop 



Botsy Scheben Palmor 
AUnnu Area ReW OftiCQ 
U S. OeparttTwnt c4 Energy 
730 PaacTATM Street. Suite 876 
Attante.GA 30306 
(404)347-3006 



PreooNeee Progrwne 
K«ssa AndfewsWeKer 

Cincty Musidi 
John Ortman 
GailPmclurd 
Waneo RictwiJ 
Sue Eeen WabnzJge 

nee*onel Educetkxi Coordlndorm 

James Evans 

Nabonal Rerrtwabie Energy Laborakxy 
161 7 Cote BM. 
RUg. 17. Rm. 32 
GoVMn. CO 80401 

(303)231-1935 



Program Evaluetlon 
Marge Owyer 



Lani MacRao 

Western Area Power Admmtsttation 
U S Department of Energy 
Saaamonio Area Office 
1625 Bell Street 
Sacramonio. CA 95825-1097 



(916) 649-4436 



: DOE Program Offices and Other 



Adif^on»fk4oaTmlk)n3tKut specific programs can be obtatnK) by contacting trie fotowig indMOuals 



RjtaOnwn (503) 231-6660 
Offlcwof CMHm 
Gingef King (202) 566-2835 
OftVe* of Enarcy Effldenqr and 

• £ntfgy and DtngnostK Centers 
CNxA GbMT (202) S86-1296 

• StjnFlgyc^andJkMiiofSotarSpnnt 
Rfch«rt King (202) 586-1693 

• OttMtfVeM&ConpttHionf 
PtM PMmon (202) 566^9121 



Otfloe of DefvrtM Programe 

Mauno3 Katz (202) 586-5799 



Offlo* of Environment. Safety 
■rtd He*Mi 

Lynne Fatrobent (202) 586-6151 

Otfloe of Envtronmentet 
Beetorabon anC Wmm 

l»ah Sewel (301) 903-7643 

Offlce of Poeall Energy 
Robert PoTler (202) 566-6SC3 



Otftei of Fueloo Energy (ER) 
Don Pnesler (301| 903-3421 

Office of KeeKh arwl 
Envfrontnental Reeaarch (ER) 

Murray Schulman (301) 903-3338 

Otftoe of Economic Impact and Olveratty 

Annie Whailay (202) 686 1593 

Office of Huclaar Energy 

Phil Gt/on (20?) 586-6823 

Waeiem Area P<nw Admlnletntten 

Jack Oodd (202) 586-5581 



Rgun? DOE (^onfeKtsKxlntorinttion on Eiluctbon Programs 
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EDpCAtioN •PROGRAMS CATACoG 



FACIUTY 
DESCRIPTIONS 



This section provides brief dcsaiptions of the U.S. Department of 
Energy national laboratories, technology centers, and othtr 
facilities lhat sponsor or host DOE education programs. 
Desaiptions appeaj in alphabetical order aitd contain tables that 
list jpecific prograntt offered at each site. With these tables, it is 
possible to quickly identify actKnlies lhat serve a particular 
audience or target group. Some general information is given for 
each program to help determine which programs are likefy to be 
the most berKficial to an individual. For mortt detailed 
information, educational program contacts are listed for each 
facilit>-. These persons are responsible for the owrall operation of 
programs at their respectK-e sites and will pro\ide information or 
refer calls to the appropriate program manager. 

The U.S. Department of Ener©- supports more than 800 education 
programs at its facilities. Each ytn. indKiduals from 'liroughout 
the world participle in these programmatic actKities that are 
designed to make available the extensK-c resources of DOE's 
network in support of the national education goals. See the 
Federal Science. Mathematics. Engineering, and Technolog)- 
EdiKation Strategic Planning Framework and Priority Framework 
on pages 6 and 7. Precollcge students and teachers, communit)* 
college and unKvrsity facult>'. postdoctoral candidates, and the 
general public benefit from these programs. Science, 
maUienutics. engirteering. and technology education are 
significantly enhanced throu^ these efforts. The result is 
impnAwi imderstandinfi and increased interest in energy-related 
issues and careers. 

In using this section, r>ote that program names used at a particular 
site may differ somewhat from the more generic titles used in 
Figure 8 and in the Program Descriptions section in thb catah)tf. 
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. . " Education pftOGRAMS CATALOG 



Ames Uboratory (Ames) conducts basic rcs«arch in physical, 
chemical, materials, mathematical, and engineering sciences. 
Ames performs reblcd studies in materials synthesis and 
processing, materials reliability, and nondestructiw evaluation. 
This fundamental research program is maintained to provide 
solutions to energ>'- product ion and -use problems in the 
medium- to long-term regimes and to address other problems 
of national importance. 

Primar>' program areas at Ames are basic energy sciences, fossil 
energy, high-energy physics, nuclear physics, environmental 
sciences, environmental restoration and waste management, 
nuclear-energy research, and nuclear safeguards and security. 
Extensiw interaction with Iowa State University is achieved 
through faculty appointments, graduate student training, 
science education, facility sluiring. and tcchnologj'- transfer 
programs. 

DESIGNATED SCIENTIFIC USER FACILITIES 
Coal Preparation and Characterization Facility 
Materials Preparation Center 

EDUCATIONAL PROGRAM CONTACT 

Connie Hargrave 

Educational Coordinator 

108 Office and Laboratory Building 

Ames Laboratory 

lovv'a Stale Universitv 

,\mes.L\ 50011 

(515) 294-968L' 



Utioir the waicnjul ey« ol Bob fun 
luchers EUjne Piuty. Ann Siitfletv 
test the aodi^ of y>r. .shouseho 
Nat)onai Geographic Ws^etMrt 
kmei UNjniio^ 
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AMES LABORATORY 

AjDft. lows 

operated by Iowa State University 
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ARGONNE 
NATIONAL 
LABORATORY 

AtfooMt lUinoU 

Operated by the University of Chicago 



Argonne National l^ratory (ANL) conducts applied research 
and engineering-based development in nuclear fission and other 
enert^y technologies and scientific research in basic physical 
and life sciences. Research and development at ANL links 
technology-based research with engineering develc^ment from 
concepts to applications. Primary research and deN-elopment 
program areas at ANL are nuclear energy, basic ensrg> .ciences, 
conservation and renewable energy, biological and environmen- 
tal research, and superconductivity. 

DESIGNATED SCIENTIRC USER TACILITIES 

4-MV Dynamitron Facility 

Advanced Photon Source (uiMler construction) 

Argonne Tandem Linac Accelerator Facilit>' 

Biological-Materials Groulh F^ility 

Facility for High-Resolution Atomic Spectroscopy 

High-Voltage Electron Microscope Tandem Facility 

Intense Pulsed Neutron Source 

JANUS Biomedical Research Reactor 

Users Support Center 

EDUCATIONAL PROGRAM CONT ACT 
Sam Bowen, Acting Director 
Division of Educatiorial Programs 
Argonne National Laboratory 
9700 South Cass Avenue. Bldg. 223 
Argonne. IL 60439 
(708) 252-3374 
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ARGONNE NATIONAL 
LABORATORY 
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ASSOCIATED 

WESTERN 

UNIVERSITIES 

Slit Uk* City. Utih 

Operaled by the Associated Western 
Univtrsities, Inc. 



The Associated Western Uniwrsitics (AWU) is a consortium of 45 
colleges and universities located prinurily in the western United 
States. As a contractor to the U.S. Department of Energy (DOE). 
AWU coordinates a variety of regional and national science 
education progranis that provide opportunities for precollege 
students, univiersity students, university faculty, and recent 
university graduates to participate in research at more tlian 
40 DOE'Supported facilities across the United States. Tliese 
cooperating facilities, which often supplement the funding AWU 
receives from DOE's Office of University and Science Education 
and Office of Environmental Restoration and Waste Manage- 
ment, include not only the multipurpose national laboratories 
but also smaller dedicated facilities, such as the Inhalation 
Tuxicology Research Institute, the Laboratory of Biomedical and 
Environmental Sciences at UCLA, the Stanford Linear /Vccclera- 
tor Center, and the National Renewable Energy Laboratory. 

EDUCATIONAL PROGRAM CONTACT 
Thomas Squires 

Associated Western Universities, Inc. 
4190 South Highland Drive. Suite 211 
Salt Lake City, UT 84124 
(801) 273-8916 
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ASSOCIATED 

WESTERN 

UNIVERSITIES 

NORTHWEST 

DIVISION 

RichUnd. W'uhiojjton 

Opt-ralfJ by Associat^'d Weslorn 
r-riiwrMties Northwcsl l^ivision 



AsMKiated Western I !ni\vr$itiei Northvs'e&l Division is sn associa- 
tion of 59 schools in <UaslQ. Idaho. Monl^ni. Oreion. and Wash- 
ington. <\ssocuil«l Western Uniwrsities Northwest Dmsion 
conducts appointment programs iii science anJ enjjineennu and 
VNtirks cooporatiwly with f)OE contratior laboralones in the 
Richland area. 

/\ssociatcd Western Tniwrsitii-.v Northwest Umswn projjranvs 
include undi'r);raditale research pdrticipation. fjraduate student 
research, and facult>- research appointments in chemistr>'. math- 
ematics, inctalkir)^.'. ph)*^ics. coinpulur science, enpineering 
(nuclear. niathenvitTcal. chemical, and elcctricatl. btolof^-. radiu- 
bmlofl>'. environmental science, and allematiw-energy studies. 

EDUCATIONAL PROGRAM CONTACT 
John Taber 

Associated Western Universities Northwt-sl Division 
100 Sprout Road 
Richiand. WA99:J52-1643 
(509) 375-3090 
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BATES LINEAR 
ACCELERATOR 
CENTER 

Middlctoo. MuMchuMtti 

Operaltd by Masuchusi^tts Institute 
of Technoloity 



The William H. Bates Linear Accelerator Center, which is 
operated by the Massachusetts Institute of Tcchnolog>' for 
DOE. has two primary objectives: (1) the production of experi- 
mental data in medium-energy nuclear physics and \2] the 
education of hi{thly trained scientists for employment at 
uni\'ersities, DOE laboratories, and industry. 

A hijih- intensity, high- resolution electron beam (1 GeV) is used 
to study nuclear properties. Programs arc currently under way 
to measure charge, current, and magnetization distributions: 
photorcactions: coincidence reactions: and polarized-beam 
interactions. 



About 200 participants from more than 50 institutions are 
active in the research program. The center has produced 5 to 
10 percent of the Nation's doctorates in nuclear physics during 
th" past fevi' years. 

EDUCATIONAL PROGRAM CONTACf 
William Lobar 

Eiates Linear Accelerator Center/MIT 
r.O. Box 846 
Middletun. MA 01949 
(617) 245-6600 
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T 



Bonneville Pou'cr Administration (BPA) is a U.S. Department 
of Energy power marketing administration that has provided 
5f fvice to the Pacific Northv,«st for more than 50 ywars. BPA 
prONides wholesale electric power service to a 300.000 square 
mile area that encompass« Oregon, Washington. Idaho, western 
Mo.^tana. and portions of several other states in the Columbia 
RivTr drainage basin. As part of its misjion, the BPA plans and 
acquires generation and conservation resources in the region, 
plans and constructs regional and interregional transmission 
facilities, plans for the equicable distribution of the benefits of 
the Federal Columbia RKtr Power System among regional 
utilities, and carries out fish- and wildlife -related mitigation and 
enhancement measures. The BPA uses revenues from the sale 
of power and transmission services to recox-er the cost-s of 
operating the system; to repay the federal investment in the 
system; and to back the tinancing of new power generation and 
transmission facilities, conseni'ation measures, and fish and 
wildlife activities. 

EDUCATIONAL PROGRAM COI^TACTS 
Roger Seifert R»taO\\'eii 
Bonneville Power Bonneville Power 

Administration Administration 
U.S. Department of Knergy P.O. Box 362 1. KA 
Washington. DC 20585 Portland, OR 97208-362 1 
(202) 586-5640 (503) 231-6860 
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BROOKHAVEN BrooWuven National Uborator>' (8NL) 

NATIONAL consluicts, and operates compl« research facilities for the study 

I A oJio ATvr^rrt/ fundamental properties of matter, BNL conducts basic and 

LAdUKAIXJKY applied research in technology-baie areas, supports research 

facilities, and establishes important new direciions for research. 
Uptoo« N«w Yoric MAjor disciplinary strengths at BNL are high enerjiy. niiclear, 

and solid-stale physics; chemistry: and biology. Tlie primary 
Operated by Associated program areas at BNL are high-energy physics, basic energy 

[Jni\'ersities, Inc, sciences, biological and environmental research, and nuclear 

physics. 

DESIGNATED SCIENTIFIC USER FACILITIES 

Alternating Gradient Synchrotron 

Double MP-Type Tajidem Accelerator Facility 

High Flux Beam Reactor 

JSW168 Small Cyclotron 

National Synchrotron Light Source 

Relativistic Heavy Ion Collider (under coastniction) 

Scanning Transmission Electron Microscopy Facility 

60-Indi Ciirlotron 

EDUCATrONAi PROGRAM CONTACT 

Karl Swyler 
Educational Programs 
Brookhaven National Laboratory 
14 Brookhaven Avenue. Bldg. 438 
Upton, NY 11973 
(516) 282-7171 
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Research Partopation (SRP) program at 
Brookhavtn Nalionii Laboratory 
cosponsof ot ttie competition with ttie 
National institute ot Science 
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LABORATORY 
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CONTINUOUS 
ELECTRON BE M 
ACCELERATOR 
FACILITY 

Nt%vport News, VlnioU 

Operated by the Southeastern 
Unwersities Research Awociition 
(SURA) 



The Continuous Electron Beam Accelerator Facility (CEBAFi is 
being built as a national, designated, scientific user facility for 
nuclear- physics research. When operational in 1994, CEBAF 
will enable scientists to study the structure of atomic nuclei 
with unprecedented precision. The accelerator will use 338 
superconducting, radio-frequency accelerating cav-i(it.s. The 
computer- based accelerator control system, already opt/a- 
tional, has been adopted at other laboratories. 

DESIGNATED SCIENTIFIC USER FACILITieS 
Entire Facility (under construction) 

EDUCATIONAL PROGRAM CONTACT 
Kathryn Strozak 

Educational Programs Coordinator 
Continuous Elearon Beam Accelerator Facility 
12000 Jefferson Awnue 
Newport News, VA 23506 
(804) 249-7028 



In itits ixp«nment BEAMS partKipjnts leatn 
"Th« Shapt oi Things " 
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CONTINUOUS ELECTRON 
BEAM ACCELERATOR 
FAOUTY 
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FERMI NATIONAL 

ACCELERATOR 

LABORATORY 

BaUvlft. UiinoU 

Operated by Universities Research 
Associates. Inc. 



The primary' research and dex-elopment program area at Fermi 
National Accelerator Laboratory (Fermilab) is high-energy 
jihysics. In this program area, elementary-particle physics Is 
explored to broaden the understanding of the basic structure of 
matter. Improvement of accelerator design at Fermilab has 
resulted in numerous technical spinoffs: the development of 
superconductivity on an industrial scale, fast electronics and 
particle-detector technology, and special computers and 
computer programs. The linear accelerator at Fermilab is 
used in cancer therapy, and the laboratory has become 
heavily invoked in medical radiation therapy. 

DESIGNATED SCIENTinC USER FACILITIES 

Entire facility including: 
lOOO GeV Superconducting Accelerator System 
Antiproton Source 
Colliding-Beam Areas 
Meson Experimental Area 
National Environnxntal Research Park 
Neutrino Experimental Area 
Pro'^on Experimental Area 



EDUCATIONAL PROGRAM CONTACT 

Stanka Jovar.wic 

Education Office, MS :t}6 

Fermi Natiorul Accelent?'' Laboratory 

PO- Box 500 

Batavia.IL60bI0 

(708) 640-3092 
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EDUCA^f^0^;.'PROGflAMS CATALOG 



FERNALD 
ENVIRONMENTAL 
MANAGEMENT 
PROJECT 

FcnttJd. Ohio 

Operated by Femald Environmental 
Rcitoratior Management 
Coiporition (FERMCO) 



The Femald Environmental Management Project (FEMP) 
produced a vanety of uranium product^ that served as "feed 
materials'" for defense programs from 1953 to 1989. In July 
1989 production was suspended to concentrate on waste 
management; environmental restoration; and other environ- 
mental, safety, and health-compliance issues. The FEMP's new 
environmental mission is projected to continue well into the 
next century. Solving the environmental problems that have 
developed during more than 30 years will require not only 
careftil study and rigorous attention to detail but also the 
development of additional expertise and nev^- technology. 

EDUCATIONAL PROGRAM CONTACT 
Marvin C. Gross 

Educational Outreach Department 

Femald Environmental Management Project 

Post Office Box 398704 

Cincinnati. OH 45239-8704 

(5131 648-6553 
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EDUCATION PROGRAMS CATALOG ' 



II IDAHO NATIONAL 
ENGINEERING 
LABORATORY 

l(Ubo FtUs. Idaho 

Operated by EG&G Idaho. Inc. 
Westinghouse Idaho Nuclear 

Company. Inc. 
Argonne National Laboratory-West 
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Idaho National Engineering Laboratory (INEL) is a 
nmltiprogram laboratory. Historically a leader in the DOE 
reactor-technology programs and engineering projects. INEL 
conducts applied research and development to support the 
mission of DOE and other government agencies. INEL offers 
use of its unique facilities for the benefit of members of the 
technical community, r "wperates with pen onnel in universi- 
ties and industry to educate scientists and engineers, nnd 
provides technology transfer to tnc yZ\i'>ic and private sectors. 
Major INEL facilities are located in Idaho Falls. Idaho, and on 
an 890-s(iuare-mi1t; tract west of Idaho Falls. 

DESIGNATED SCIENTIFIC USER FACILITIES 
Idaho National Engineering Laboratory (INEL) 

EDUCATIONAL PROCRyVM CONTACTS 

DOE Office of External Affairs 

Tiajuana Cochnauer 

Educational Outreach Manager 

Field Office. Idaho 

785 DOE Place. MS 1214 

Idaho Falls. ID 83401 

(208)526-9586 

Connie Blaclos-ood 

INEL Office of Academic Programs 

P.O. Box 1626 

Idaho Falls. ID 834 15-3500 

(208) 52&-9221 

Doug Empey 

University Relations and Outreach Coordinator 
Westinghouse Idaho Nuclear Company 
Idaho National Engineering Laboratory 
Winco Box 4000. MS I2I5 
Idaho Falls. ID 83403 
(208) 526-3119 
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EDUCATION PROGRAMS CATALOG 



INHALATION 
TOXICOLOGY 
RESEARCH 
INSTITUTE 

Alb(.iu«rqu<, Nfw Mexico 

Operated by Lovelace Biomedical 
and EnvironmenUl Research 
Institute 



The Inhalation Toxjcolog>' Research Institute (ITRI) conducts 
baste and applied research to improN-e understanding of the 
nature and ma^U^itude of the impacts on hun;an health of 
inhaling airborne materials in the home, workplace, and 
general environmenL Research programs at ITRI have a 
stronjl basic jcitfncc orientation with emphasis on the nature 
and behavior of airborne materials, the fundamental mecha- 
nisms by which they cause disease, and the means by which 
data produced in the laborator)- can be used to estimate risks to 
human health. As the largest laboratory dedicated to the study 
of basic inhalation toxicology. ITRI provides a national 
resource of speciaiiied facilities, personnel, and educational 
activities serving the needs of government, academia, and 
industry. 

EDUCATIONAL PROTJtAM CONTACT 

David Bice 

Education Coordinator 

Inhalation Toxicoloijy Research Institute 

P.O. Box 5890 

Albuquerque, NM 871S5 

(505) M5-10I9 
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C DUCA'nON POdGa a'hS-C A T At 00 



KANSAS COY 
AREA OFFICE 



The Kansas City Divijion of AlliedSifinal Inc is one of lh< Urjcst 
nonnudcar Cities within the U^. Department of Energy's 
nuclear weapons complex. Today other fiovemmenl agencies and 
privau industry are being offered sophisticated. sUteK)f-the-art 
capabilities in ekctricaVelectroaKs/bptoelectronics, mechanical, 
rubber and plastics, and related servkts. which were oritfinally 
developed for the weapons programs. These exceptional opportu- 
nities for technology transfer and work-for-others program? m!! 
help to improve America's small and medium-sized businesses so 
that they can become more competitive in the global nurket 

EMXIATIONAL PROGRAM CONTACT 

Randy Williams 

AlliedStgnal Inc. 

Kansas City Division 

P.O.Box4l9l59 

Kansas City, MO 641HI-€159 

(816> 997-2181 
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EDUCATtoN PROGRAMS CATALOG 



LAWRENCE 
BERKELEY 
LABORATORY 

B«ritttcy, CalifomU 

Operated bv the University of 
Culifomia 



Lavvrence Berktley Laborator>MLBL) is a muitiprodram DOE 
laboratory. The oldest of the DOE laboratories. LBL is located 
next to the UnK-ersity of California. Berkeley. 

LBL supports a wice ran^e of research activities in fields 
ranging from astrophysics to energy conservation. LBL s role 
is to serve the Nation and its scientific and educational com- 
munities through energy. related research performed in its 
unique facilities. LBL has a four<part mission: (1) perform 
leading multidisciplinar)' research in energy sciences, general 
sciences, and life sciences: (2) de\'elop and operate unique 
national experimental facilities for use by qualified investiga- 
tors; (3) educate and train future j;riierationsof scientists and 
rngineers: and (4) foster productive relationships between LBL 
research programs and industry. 

Current programs encompass all the natural sciences as \fc-ell 
as engineering, mathenutics. and computer science. EJasic 
studies of the nature of the atom and the cell; re.scarch on new 
treatments for cancer patients: and the development of 
actvanced materials, instruments, facilities, and new energ>' 
sources are typical examples of LBL research. 

DESIGNATED SCIENTIFIC USER FACILITIES 
Aclvanced Light Source (under construction) 
Bevalac 

88-Inch Cyclotron 

National Center for Electron Microscopy 
National Tritium Labeling Facility 

EDUCATIONAL PROGRAM CONTACT 

Roland Otto 

Center for Science and Engineering Education 
Bldg. 938C 

Lawrence Berkeley Laboratory 
One Cyclotron Road 
Berkeley. CAW720 
(510) 486-5325 
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E,OUCAT}Or<' PROGRAMS CATALOG : 



LAWRENCE 
LIVERMORE 
NATIONAL 
LABORATORY 

Uvcnztoit, CalifonUa 

Operated by the University of 
California 



Lawrence Li\'ermore National Laboratory (LLNL) was estab- 
lished in 1952 to perform research on nuclear weapons and 
magnetic fusion energy. Since then, the mission has expanded 
to include research in other areas, including laser fusion and 
laser isotope separation, biomedical and environmental sci- 
ences, applied energy technology, and a broad range of beam- 
technolo.1^ issues. These programs, in turn, are supported by 
research in basic scientific disciplines, computer science and 
technology, engineering, materials science, and physics. 

The laboratory has particular strengths in scientific and engineer- 
ing software, biotedmology. advanoed materials, precision engi • 
neering, laser and electro-optic technology, microelectronics and 
instrumentation, and measurement techiwlogy. 

DESIGNATED SCIENTIFIC USER FACILITIES 

National Gene Library Project 

National Magnetic Fusion Energy Computation Center 

EDUCATIONAL PROGRAM CONTACT 

Eileen Vergino 
Education Program 

Lawrence U\<ermore National Laboratory 
P.O. Box 808 
Liwrmorc. OA 94550 
(510)424.0567 
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I Uwrtr^ Livefmore Hationtf Libonto<y 
Glotui CItmati Change Workshop pressnter . 
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stmlenis from TfOitsJc. ftusiii. and Mr 
criap«fon«$ 
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LOS ALAMOS 

NATIONAL 

LABORATORY 

Lot AUnto*. New Mexico 

Operated by the Univ<!nity of 
California 



The Los Alamos National Laboratory (LANL) is dedicated to 
developing vv<orld-class science and technology for the Nation's 
security and well-being. Ir. addition to continuing its special 
role in deferi5f . LANL's muitidisciplinary capabilities are also 
used to soKt impoitant civilian problems. 

In pursuing this mission, the Laboratory maintains a safe and 
healthful workplace, thus protectir.g the environment. No 
activity or (^ration is carried out at LANL unless it can be 
performed in a manner designed to protect employees, the 
public, and the environment. 

DESIGNATED SCIENTIFIC USER FACILITIES 

Clinton P. Anderwn Meson Physics Facility (linear accelerator. 

biomedical electronics, electrosurgery, implants, medical 

instrumenUtion, and ccnccr therapy) 
Los AJamos Nationa' Environmental Research Park 
Manual Lu>in Jr. Neutron Scattering Center 
National Flow Cytometry and Sorting Research Resource 
Natiorul Geneti: Sequence Data Bank (GenBank) 
National Stable Isotopes Resource 
Weapons Neutron Research (WNR) Facility 

EDUCATIONAL PROGRAM CONTACT 

David Sanchez 
Educational Outreach Office 
Los Alanws National Laboratory 
P.O Boxl663.MSP-370 
Us Alamos. NM 87545 
(505) 665-8899 
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LOS ALAMOS NATIONAL 
LABORATORY 
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MORGANTOWN 
ENERGY 
TECHNOLOGY 
CENTER 

Morf&olown. West VirfinU 

Operated by the U.S. Dcp'rtmem 
of Energy 



The Morganlwn Energy Technology* Center (METC) conducts 
and nwiages research and development to enhance the use of 
U.S. fossil-energy resources. Activities at METC focus on 
de\*eloping technologies to incre^ coal use in an environmen- 
tally acceptable manner, to estend the reserve base of natural 
gas and oil, xnd to pravidt economically and environmentally 
improved techniques for extracting energy from oi! shaies and 
tai- sands. The goal of these activities is to lixpand the tech- 
n-Mogy base for fossil-energy production, conversion, and use. 
In iiddition to in-house research and development, other 
projects at METC are executed through contracts with industr\> 
and academia. METC has major mission responsibilities for the 
following fossil-energy technologies: surface coal gasification, 
fluidized-bed combustion, gas-stream cleanup, heat engines, 
fuel cells, waste management, underground coal gasification, 
arctic and offshore research, unconventional gas recovery, oil 
shale, and tar sands. METC also shares major mission 
responsibilities for enhanced oil recovery, clean coal 
technology, and environmental protection. 

EDUCATIONAL PROGRAM CONTACT 

Larry Headley 

Applied Science Division 

Morganlown Energy Technology Center 

P.O. Box 880 

Morgantown, WV 26507-0880 
(304) 291-43U 
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MORGANTOWN ENERGY 
TECHNOLOGY CENTER 
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.EP'UCATJON PROGRAMS-CAT ailDC 



MOUND FACILITY 



MUmUbuTi, Ohio 



(Operated by BG&C Mound Applied 
Technologies 



Muund is an integnted re&earch. development, and production 
facility periorming work in support of the I'.S Department nl 
Energy weapons and energy programs, with emphasis on 
detiTlopment. cxplosixTS. and nuclear technolog>-. The 
weapons -program missions include process de\-elcipment. 
production engineering, manufacturing, and sur\-eillaiKc of 
detonators, explosive timet s. explosive -actuated transducers, 
explosive pe!;ets. nuclear components, and specific testing 
equipment. The main function at Mound is to manufacture 
nonnudear components and tritium-conlaining components 
for nuclear weapons. Some of these areas include des'elopment 
of small heat sources. pluto.'^ium-238 isotnpic heat sources, 
and tritium proce5«$and materials: reco\-er>' and purification 
of tritium; and separation, purification, and sale of stable 
isotopes. In addition. Mound conducts multidisciplinar>- 
rcsearch and development on niatcnals and instrumentation in 
association with all program uctivit<es. 



EDUCATIONAL PROGRAM CONTACT 

Lucy Anne Gates 
Education Outreach Coordinator 
EG&G Mound Applied Technologies 
P.O. Box 3000 

Miamisburg. OH 453*3-3000 
(5131561-4332 
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NATIONAL 
RENEWABLE 
ENERGY 
LABORATORY 

Cokkn. Colonxio 

Operated by Midvs'cst Research 
Institute 



The National RencH-able Energy Laboratory (NREL) conducts 
basic and applied research in the physical, chemical, biological, 
and engineering sciences pertinent to solar and renev,'able 
energy resources, Research activities are carried out in six 
technical divisions: Photovoltaics, Alternative Fuels, Industrial 
Te sinologies. Analytic Studiu(, Utility Systems, and Basic 
Sciences. Research in all areai is directed toward developing 
practical alternative-energy technologies for supplying energy, 
improving energy efficiency, and helping to ensure a clea ier 
environment Tie latter goal is accomplished by using tllese 
altemativc tnergy technologies in environmental- remediation 
strategies. 

EDUCATIONAL PROGRAM CONTACT 
Linda Lung 

Education Programs Administrator 
National Renewable Energy* Laboratory 
1617 Cole Blvd.,Bldg. 17 
Golden, CO 80401-3933 
(303)231-70« 



Ihis sltKlent shows itttntion to tftW wMi 
consuudmg a vetvcle fof the Young 
ScJioUrl Wert Progrim 





299 



■ y^. ■ NATIONAL BEN EWABLEiENE^GYLAeORATOBV 



NATIONAL RuNEWABLE 
ENERGY LABORATORY 
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NAVAL PETROLEUM 
RESERVES IN 
CALIFORNIA 

Tupnun. Call/oraia 



The Naval Pctmkum KesorvvA m Calitornia (NI'KCi coniiM ot 
Naval I'clroleum Restrvi: .N'o. I. bcHer knowi^ ;is E\k llilb. and iIk- 
adjacenl Naval Pctrokunt Re«n.t: Na 2. Buena VisU Hills. KIk 
Hilk, located approxinulely 30 miles west of IJakcrsficld. lus 
contributed billions of dollars to the U.S. Treasury- and has oftstl 
millions of barrek of imported oil. Al Elk Hills, the Department of 
Rnergy is a fiill participant in the petroleum inJus{r>-. dealing with 
the sanK technical and economic opportunities and uncertainties 
as a lar^c independent oil company. Throu^^i KIk Hills, the 
l>epartn)ent of Energy' has joined with the pvtroleuni industr>' in 
hydrocarbon rcccAvry. jjetiscicnce techntiIof5>- da-elupment. und o 
wide ranjTe of environmental protection .ictivitii-s 

EDUCATIONAL PROGRAM CONTACT 

Todd Coodnvm 

P.O.Box 11 

2aS90Htt!hwayll» 

Tupnwn, CA 93^76 

(805) 763-0067 
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NAVAL PETROLEUM RESERVES IMCAUFORNrA 



NAVAL PETROLEUM 
RESERVES IN CALIFORNIA 




'SyntxH i p rw rt ro V ^ trtng- S tor pr< c ol«p» mMtrtt mJ T lor praooa*)* MCMn •«! k>*obc ImK n (Mifrntcv U kf u^g(»(XM'* 
(tuMov. O liy giadM** •kJd«r*« F to« ccl«9« or wvMtWr t«aAy Vkj P tor pQ««gr«iXM<«« 

'OviM » O i <i« « kM (*M M ri« OOe tKMy. 0«-«M* tah* plac* m*^ from t« DQC laoMy ( • < wiioois <»RvnwXf wv^cvty Ma«igi«« ate • 

*SHm»H f«l*> to MY aJoiMrvas, Mvdt. p«r dMn or otwr paynwr* OrvdT/ 10 Dro9r»m parbcifMnl* 



Elk Ht!ls. Fiaval ?etio)eum ReK(v« No l (urttcifutesin 
Cvecr Oa>' at Eirtnefsor, Jumot Htoh School John 
WMe ot Bechld Ptiroleum Op«tatH}ns. Idc Ulks wilh 
students concerning utety tssMS 




Students Horn local el«m«fttarv scrtooli ite 
imnted to Elk Hitis to p3rt<c>pate in va'ious 
Eailh Day activities tite students on itw 
lawn watc^ Indian dancefs lo 
commsfTK) irtti Day 
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NEVADA TEST SITE 
and 

YUCCA MOUNTAIN 
SITE 

CHARACTERIZATION 
PROJECT 

OporateiJ b>- Jic [K)E Nevada Kalii 
Office 



The Department of Knerjt.'. Nevada Kield Office (IX)I-:N\'>. 
manaiJe^ operations and programs at the 35(W-knr ( 1350-mi-) 
Nevada Test Si'e (NTSt. The NTS is a v-asi outdoor laboratoo'. 
prmv>nl>-forcoi>ductin}j the Nation's nuclear H-eapons testing 
program. 

DOE/N\' alM) maruges Yucca Mountain Site Cliaracterization 
Project, a major defense Imv lcwl radioactivv u-aslc disposal site. 
Education programs conducted at this site are show-Ti in the 
matrix on page 103. Radiological emergenc>' response programs 
are based ai Nelhs Air Force Fiax. Ne\-ada. and Andre%\:s Air Force 
Base. Mar>'Iand: facilities in the Pacific ai part ol the Nation s 
nuclear testing readiness program; I'.S. Department of Defense 
projects: a Liquefied Caseous Fuels Spill Test Facilit)*: and the 
National Environmental Research Park. 




K p^ffiKS cU$s from Tut» CHy (Af<zo<u) 
H>^h School mst 11 trt» tdci« ot Sedan 
Crater on the Utwiz Test Srte dufing a Site 
Tour sponsored by OOfs Nevjda FKtf 
Otfic* 



DESIGNATED SCIENTIFIC USER FACILITIES 
LiV^efied Caseous Fuels Spill Test Facilit>- 
National Emnronmental Research Park 

EDUCATIONAL PROGRAM CONTACT 

Rudj* Cmz. Educational Outreach Coordiiutor 

Office of External Affairs 

DOE Nevada Field Office (IK)F>NV) 

P.O. Box 98518 

UVegas.NV8919:i-8518 

(702) 295 3521 
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leJcr)Cf Re«arcn Assocytes iTRAC) 
Program tucker Ken C<Hljns trori Cfufuiral 
H^h SoKMi d-scusstt tK suatigiapfry jnd 
composJlKJn c' i ict cnW it fieaii 
Tesi 5ii« nn'^ Ljnoj Cinfleo of Scxoce 
A()()lcj(>on& :n]e'nj:-o<u' Cofporibon 




Jeannt Coofwr DOE Qtclogisi potms out and 
«((Xajns the oMfoQicai teatures o( Yucca 
Moontam and ns tmrons to texner; 
paftopatiflg <r a LESSON WorlistXH) 
ccnductw; ()y tw Lawrence uwrnwe 
NatHXOi Laborattxv'YuCca Mounuin S«lt 
Chi/aciefuaJxjfi Pjoxct 
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YUCCA MOUKTAIN SfTE 
CHARACTERIZATION PROJECT ^ 
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OAK RIDGE 
INSTITUTE FOR 
SCIENCE AND 
EDUCATION 

Ode RUl*. T<»a*M«t 

Operated by Oak Ridge Associated 
Universities 



Oak Rid^ Institute for Science ar>d Education (C^ISE) conducts 
research. de%<elopnKnt, ind implementation to ensure that energ>' 
tcchnoto^es are effectively used to meet our national tner^y 
challenges. ORISE's current emphases are to understand the 
positive and twgative health impacts to individuals and societies 
resultin{[ from man-made ar>d natural substances, especially from 
er>cr jy ar>d energy-related systems: to ensure that our educational 
systems produce the scientists, engineers, and technolof^ts 
needed by society and a public that is literate about science and 
technology: to upgrade the knosvledge base of the scientific 
engineering, and technical work force that is vital to our econontic 
health and national well-being; ar>d to provide an integrated 
understanding of the interactions of our tntr^ system and our 
environmenL 

Work at ORISE is concentrated in four major areas: science/' 
engineenng education, training ar>d management systems, 
medical sciences. ?nd energy/environmental systems. 

EDUCATIONAL PROGRAM COlfCACT 
Al Wohlpart 

Sc'ence/Engineering Education Dtxision 
Oak Ridge Institute for Science and Eduation 
P.O. Box 117 

Oak Ridge, TN 37831-0117 
(615)576-3350 
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OAK RIDGE INSTTTUTE FOR 
SCIENCE AND EDUCATION 
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OAK RIDGE 

NATIONAL 

LABORATORY 

Oak Rid|{c. Ttnncsm 

Operated by Martin ManetU Entrfy 
S\-stcnv^. IrK. 




Oak Ridge Natiorul Uborator>-(ORiN'Li isalai^. muiUdtsciplirutrv' 
research and de\>:lopmeni center who« prinvir.' miismn 15 tr> 
earn- out applied rvscarch and enflinevnnfi di-wlopmenl in fusion, 
n.ssion. and other tr>u r{{>' technolojjies and scientiHc research in 
hasic ph>"StcaJ and hic sciences to underpin wrk in the cner^- 
technologies. A sccondar)- mission ofORNL is to use its resources 
ti' address other natiorully important issues, such as hazardou'^ 
and chemica! vs-asles and nonnuctcar defense technologies, when 
such wrk is clo$et>- related to the pnmary mLVsioa 

ORNL also designs and provides research facilities f»r the benefit 
of members of the scientific and technical comm.unit>' and is the 
site of II major user facilities and other unique resources for 
academic and industrul research. In addition. ORNL is a national 
and regional resource for the education and training of technical 
personnel and is one of the Southeast s major er,iply>"crs of 
technically- trained graduates. 

DESIGNATED SCIENTIFIC USER FACILITIES 

Atomic Physics EN Tandem Accelerator 

Bioprocessing Research Facilit)' 
High Temperature .Malenals Laborator>- 
Holifield Heavy Ion Research Pacilit)- 
National Centerfor Small-Angle Scattenng Rcscarrh 
Neutron Scattenng Facilit)' 
Oak Ridge Electron Unear Accelerator (ORKU) 
Oak Ridgc National Enxironmental Research I'ark 
Roof Research Center 

Shared Research Equipnwnt {SHAREl Microanalysis Facility 
Surface Modification and Charactenzalion Research Center 

EDUCATIONAL PROGRAM CONTACT 
Chester Richmond 

Office of Science Fxlucation and Kxtemal Relations 
P.O. Box 2005. 105 Mitchell Rd.. MS-6496 
Oak Ridge NatKmal laboratory 
Oak Ridge. TN 3783 
(615) 576-3886 



Oik Ridgt Nitionai Ubontorjr's su&poft o( 
Westeyan MftQt'i Math toa Sotnct 
SpKUdM otirrs Itwu m«ddt« scNmI girts 
V)( opponvfHty 10 ttffct and discovtr at m 
FtMis Ztm EnvtronmcnUl Site m 
Otk RkJsi*. Teflnes$«« 
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OAK RIDGE NATIONAL 
LABORATORY 



S«<VCi» *c>0«ny H*«**rt» AvO Ctfjet iSARA; P^^^rt 
S;»rm«r Pngittn H^WK*^ Bt»el Co**o*» and 
Ww*»»U»» _ _ 

T'tvjsSct^ort 

OWEN lOtfc R«y EJuc*xyi«< Htworti _ _ 





Tbese siLKleflls bke others in DOE UbonlooM vt pi<\ of th* Higri Scnoot Sctence Studefll Honors P(o\}Um ii Oai> 
Ri^Qc Njuoatl Ubonlorv (ORNL) studying envuonmcftUl soences 
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OAK RJOQE NATIONAL LABORATORY ' 





J<xoe Qui«s-$aritiigo tnm Putcto Rico, an Oik Ridge HtmnM 
Ut»ntMY pvtcpant M tht Sumnwf l-ducabonal Expetieflocs 
ro« ttw Disadvantaged (S££0) pragfim. surveyed Ihe v«gm< 
tM)o on WiiKf Bnndi Watershed Hi Oik Ridge. Ternessn. 
loofcjng for rhangts that hid occurred during the previous 
20 years, hers he potnts out some ol his tmdings to Milena 
Hotrngfcfl. a Utwcrsily ol Tennessac graduate student Irom 
Chile 



Soence has a slimy sidi. » these students at KnoxviUe's School for 
the Deal l«ain t)y concocting i bal£h ol 'goo * The" teacher. Alisa 
Weeks. IS oo« of nuAj 50 teachers a year attaMing ORNL's summer 
'soence camp.' part ol the National Science Fourxlahon Teacner 
Enhancement Projecl 





niefe is IKe after graduatt school. » ISO postdocf oral 
students and lacuRy memtafs toftm each year at ORNL 
Postgraduate appo^itments oOtr the ctunce to spend 
aiTfu^iere irom sewaJ weeks to sevefaJ y«fs wortjng it the 
ftontien of science Loma Ramife/ Vtle^. an instructor at the 
tiravcrsity of Puerto Rco. worts with lasers 




ORNL IS a 'natufal* partner m elemenlary soence educatXMi Nearty 
20.000 students and teachers a year experienct the wonders o* nature 
at ORNL's Frecfs Send outdoor education center Here 7th graders 
Irom KnoxvAe explort the fitUls and woods ground a 200^ear -oU 
East Tennessee obm Thousands of prunary and secondary students 
experience ORNL soence education through such programs is the 
Sahirdfy Academy ot Computing and MUhematics 
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• •:^£0UCATIO^I PROGRAMS CATALOG. ' • ■ ^ : • 



PACIFIC 

NORTHWEST 

LABORATORY 

Operated by Battelle Memorial 
Institute 



The missioru of the Pacific North\s«t Uboratoo' <PNL) arc the 
advancement of science and the rapid development and deploy- 
ment of technology. As a DOE muUiprogram laboratory. PNL has 
the staff and the facilities to carry out research and development 
activities in the ph>'sical, biological, diemical, environmental, 
materials, and computational scierKes. Engineering capabilities at 
PNL are currently being applied in the development of technolo- 
gies forvt-aste rrwuigement, environmental restOQtion, efficient 
erKrgy use. nuclear erKfgy, and nationai security. Transferring 
technology to users in the public and private sectors, developing 
ind operating scientiiic user focilities for researchers from these 
sectors, and contributing to the enhaiKement of science and 
nrathematics education are integral parts of PNL's programmatic 
activities. 




SiHii Santftn of Atlviu. Gtorgia. tntoytd 
h«r Tuchtr Rtsearch Assocatts (TftAC) 
Piogrim it Picrtc Notttiwest Laboratory. 
wtiMt $h( iMitd th« rtdudion Of \m m 
so«<s tiy d«$inMiir,ory iroo-ftducmg iMdtni 



Current research aiKl development activities at PNL focus on 
(}ainif\g scientific understarkling of phenomena at the molecular 
level: improving the scientific understanding of subsurface- 
contaminant transport and global envinximental processes: 
characterizing and remediating hazardous-waste sites: increasing 
encrg>' efftctenc>' in buildings and industrial processes: moderniz- 
ing the federal infrastructure, incSudirig the nuclear-Wi<eapons 
complex: and linking research ai>d development acthnties at 
universities, DOE labor»torie$, and industry. 

""NL also provides technial support for actuities at the DOE 
. jmford Site, including indeperident emnronmental surveillance 
and o\<crsight. 

DESiCflATED SCIENTIFIC USER FACIUTIES 
Hanford Natioivil Environmental Research Park 

EIHICATIO^^AL procram contact 

lren<Hays 

ScierKe Education Center 
Pacific Northwi-cst Laboraton- 
P.O. Box 999, MSKl-66 
Richland. WA 99352 
(509) 375-2584 
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■ PITTSBURGH 
ENERGY 
TECHNOLOGY 
CENTER 

Pittsburgh. Pmiuyhrattia 

Operated by the U.S. Department 
of Ener^ 



The Pittsburgh Rnergy Technolofo- Center (PETC) js 
responsible for the technical and administrative management 
of 12 primary-mission research and dcvelopmer*. programs 
withm the DOE Office of Fossil Energ.\ In addition to the 
pi**sburgh facility, PETC has administrative responsibilities for 
I : petroleum and natural-gas research and development 
programs at the National Institute for Petroleum and Energ)- 
Research (NIPER) through the DOE Bartlesville (Oklahoma) 
Project Office. In conjunction with these program 
responsibilities, PETC has established a National Coal 
Technology Data Center where users may have access to 
government databases on coal research in PETC s lead- 
laboratory areas. PETC's responsibilities are grouped within 
the following areas: environmental concerns (coal preparatir i. 
advanced combustion, flui-gas cleanup, and alternative fuels), 
energy conversion (magnelohWrodynamics. coal liquefaction, 
a. td advanced research in liquefaction), and fundamental 
research (University Coal Research, solids transport, and direct 
use). PETC nunagcs projects under the congressional ly 
mandated Clean Coal Technology- Program. 

EDUCATIONAL PROGRAM COKTACT 
Fred Brown 

Office of Research and De\'clopmenl 
Pittsburgh Energy Technology Center 
P.O. Box 10940 
Pittsburgh. PA 15236 
(412)892-5942 



TucA«r Mim 8ulc has (uftopatid n tttt 
Tiacftcf R«Mrcft Assocutis (THAC) 
Pfoofwn jnd tta Teacher insttun m fuui 
Ewfyy r»pf»swtir)g tfn P»tt>&ur(Ki Emfuy 
Ttctinolov/ Cerrtsr Stit hu wwkad wtth 
DOE to devtlopwith*USATo(lty*stuching 
rttourcf caMtd GvosnptMC Comtctkit*. 
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PRINCETON 
PLASMA PHYSICS 
LABORATORY 

Princttoii. New Jtmy 

Operated by Princeton University 



The primary mijsion of the Princeton Plasma Physics 
Uboratoo' (PPPL) is research in magnetic fusion, which is 
conducted with the Tokamak Fusion Test Reactor and associ- 
ated cxperintKntal equipment. PPPL is a vs-orld leader in 
research and development aimed primarily at the u5< of mag- 
netic ftision enenjy as a safe, economical, and environmentally 
acceptable method of generating electricity to meet our 
Nation's long-term energy needs. In support of the prinvry 
mission, extensive research and dc\rlopment is done in 
neutral-beam technology, remote handling of nuclear s>'stems. 
pUsma engineering, plasma diagnostics, surface-modification 
technology, magnetic-field systems, radio-frequency heating 
and current drive, computer s>'stems. diagnostic systems, 
theoretical and applied physics, and soft X-ray development. 

EDUCATIONAL PROGRAM CONTACT 
'^^»ne L Carroll 

Science Education Program Office 
Princeton Plasma Physics I-aborator)- 
P.O. Box 45] 
Princeton. NJ 08543 
(609) 243-2107 




TMoyniOQ ictcnttstsifv tJiscovtring kd ofltler the imaoscop* <t Centnl Schoot 
« SonnnA. H»w JwMy. K p»rt 0* the Nr* Exptortr Pwtnm p^ogru^ 
Piinctton nMnw Ptiftics Latranlonr stiM >^ 
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■ PRINCETON PLASMA PKVStCStABORATOnY 



PRINCETON PLASMA 
PHYSICS LABORATORY 
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ROCKY FLATS ""^^ P'ant ^RPP* « locat<*l about 16 miles north- 

PLANT Denver. Colorado, and previously served as a ke>' facility 

I AAfui 1 in jj^j Department of Energy's nationwide nuclear vs-eapons 

research, development, and production complex. Its new 
GoMcn. Colondo mission includes decontamination and decommissioning of 

facilities, environmental restoration, vs-aste management. 
Operated by EG&G Inc economic de%'eIopment. and maintenance of the capability to 

produce nuclear weapons components if needed m the future 

for our national defense. 



EDUCATIONAL PROGRAM CO^^TACTS 

Uura Schachter 

DOE Rocky Flats Office 

P.O. Box 928 

Golden. CO 80402-0928 

(303) 966-2200 
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■EDUCATION PROGRAMS Cfl^LOG . 



SANDIA NATIONAL 
LABORATORIES/ 
CALIFORNIA 
and 

SANDIA NATIONAL 
LABORATORIES/ 
NEW MEXICO 

Livcnnore, Cilifomia 
Albuqucrqu«. New Mexico 

Operated by Ma ' :n Marietta 
Corporation 




This multiprO)Jram lalK)rator\' his major facilities M 
Albuquerque. Ncvv Mexico. Liwrmore, Cahfornia. and test Mte 
at Tonopah, Nex-ada, applying its cnflineering and scientific 
capabilities to areas of national importance. These programs 
are nuclcar-vs-eaponi technolog\', encrfo- research, and others 
that are in the iiatinnai interest, in ii^ nucirar-vstiapons 
programs, Sandia National Laboratories performs research. 
de\'clopmcnt. engineering for production, and stockpile 
surveillance with particular emphases on nudear-weapiins 
safely and command and control. In the energ\' area, they 
perform research and de%-clopment leadmg to improved 
concepts for recovering and using energ>- resources, fo"- 
generating electricity, and for understanding the cntrg>- 
sciences. 

Sandia National Laboratories is committee? to enhancing the 
economic competitiveness of the I'niled States bv creaiing. 
developing, and transferring technulog) through ctwperative 
arrangements with industry, uniwrsitii-s. and other research 
institutions. Kducational programs are adniinistered at both 
sites. 

DESIGNATED SCIENTIFIC USER FACILITIES 
Combustion Reseanh Facility — California 
Solar Thermal Test Cent-, r- Hew Mexico 

EDUCATIONAL PROGRAM CONTACTS 
Karen P. Scott 

Education Outreach Program Manager 
Sandia National i^aboratories/'California 
P.O. Box 969 
Uwrmore.CA 94551 
(510) 294-3760 

Bill Dawes 
Education Outreach 

Sandia National Uboratones/Ncvs' .Mexico 
P.O. Box 5«00 
Albuquerque. NM K71n5 
(505)fW4W64 
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SANOIA-NATiONAL LABpnAtORlES ' 



SANDiA NATHDNAL 
LABORATORIES/ 
NEW MEXICO 
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SAVANNAH RIVER 

ECOLOGY 

LABORATORY 

Allcrn, South Ctraibu 

Operaltd by thf University of 
Ceor({ia 



The Savannah River Ecolog>- Laboratory (SREL) conducts 
ecologicaJ research on the 300-square-miIe Savannah River 
Site {SRS). The goal of the SREL education and research 
programs is to provide opportunities for student and facult>' 
investigators who wish to use the unique field facilities of the 
SIIS for ecological training and research. 

EDUCATIONAL PROGRAM CONTACT 

J.W. Gibbons 

Education Program Coordinator 
Savannah Ri«r Ecology Laboratory 
Drawer E 
Aiken, SC 29802 
(803) 725-5204 
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■ SAVANNtA»4 niVEn.%COC6GY,LAB6RM6'R'Y 



SAVANNAH RIVER 
ECOLOGY LABORATORY 
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EDUCATION PftOORAMS CATALOG 



SAVANNAH RIVER 

TECHNOLOGY 

CENTER 

Aiictn. South Caroliaa 

Operated by Wcstinghouse 
Savannah River Company 



The SaNinnah River Technolog>' Center (SRTC) provides 
development and technical assistance in all areas of nuclear- 
reactor technology and the nuclear fuel c>'de, incluJing fuel 
fabrication, robotics technology, isotope production, reactor 
physics and engineering, fuel reprocessing, waste management, 
and environmenUl monitoring. The primary program areas at 
SRL arc nuclear materials production and defense waste 
management 

EDUCATIONAL PHOGRAN CONTACT 
Michael Hodges 
Outreach Education Office 
Savannah River Technology Center 
P.O. Box 616, BIdg. 773-42A 
Aiken, SC 29802 
(803) 725-5328 
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TECHNOLOGY CENTER 
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STANFORD LINEAR 
ACCELERATOR CEhfTER 
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SOUCATtbN PROORATf.lS" CATALOG 



STRATEGIC 

PETROLEUM 

RESERVE 

N«w Orkuu. Loubikna 

Operatt^i b> the l\S. Department of 
Energy- 



The Derortment of EnerjC** created the Strategic Petroleum 
Reserve ISPR) in 1975 to xrx as the Nation's emergen^' oil 
stockpile in the e\"ent of an crxra' emergency. The SPR is the 
result of a national commitment to ener©* emergency 
preparedness. The res^rk-e. whose headquarters are located in New 
Orleans. Louisiana, currenth- stores more than 570 million barrels 
of crude oil in 5 urwJerground salt domes along the Louisiana and 
Texas Gulf Coast On order of the President, the oil is remo\"ed and 
sold to the highest bidder. The SPR has 750 million barrels of 
storage space av-ailable and studies are under vs-ay to increase its 
storage capabilitN- to 1 billion barrels. 

EDUCATIONAL PROGRAM CONTACT 

Durinda Robinson 
900 Commerce Road East 
Nev^' Orleans. U 70123 
1504) 734-4312 
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■ WESTERN AREA 
POWER 

ADMINISTRATION 

GoUecCotorvlo 



The Western Area Pw-er Administration (WAPA) markets frdcra] 
power and capacitN- to a service area that cxAm parts of the fol! owinj} 
vveslem states: Arizona. Califomia. Colorado, lovs-a, Kansas. 
Minnesota, Montana. Nebraska. Nevada. Neu' Mexico. North Dakota. 
South Dakota, Texas. Ulah. and W^xjming. W/\PA headquarters is 
located in Golden. Colorado, and has area offices in Billings. 
Montarvt Loveland, Colorado. Phoenix. Arizona. Sacramento. 
California, and Salt Lake Cit\'. Utah. Distria offices, operations 
offices, and dut>' stations are located throughout the service region. 

KDUCATIONAL PROGRAM CONTACT 

Tom Navarro 

Western Area Povs-er Administration 
P.O. Box 3402 
Golden. CO 8O401-3402 
(803) 231 1697 



TheWosiern Aiea Povw AtimmisUaltcn 
SupfKirts education proCf>mS mrDLi{)r>ou1 lis 
iS-suie S4(vicea(u 



Chuck Marquez 

Western Area Power Admmistration 
P.O. Box. 3402 
Golden. CO 8040l-:«02 
(303)231-1652 
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WESTERN AREA {>0*/ER ApMtfilSTi^ATION 



WESTERN AREA POWER 
ADMINiSTRATlON 
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'■ EDUCATION. PROGRAMS eAj4'rP° 



WESTINGHOUSE 

HANFORD 

COMPANY 

RkhbiMi. WuhlngtOD 

Op«rat«d by Wcstinghouse Electric 
Corporation 



Wesiinghouse Hanford Company is the operations and engi- 
neering contractor for the Department oi Energ>''j Hanford 
Site, It carries out the natiorul missions of the site, including 
energy rejcarch and technology; defense production; manage- 
ment and disposal of radioactive waste; and environmental, 
health, and safety studies. One of the major facihtiei that 
Wcstinghousc Hanford Company nunages is the Fast Flux Test 
Facility (FFTF). The FFTF is a unique sodium-cooled reactor 
resource that provides full-scale reictor irradiation test condi- 
tions for adv-anced reactors and space applications. The FFTF 
li also used in the de^-elopment of matenals for ad\'anced 
fusion concepts. The Fuels and Materials Kvaluatu-n Faci!it>- 
(FMEFI IS targeted to house and support a plutonium-238 
production tine and v^nll be the fabrication and rcproces&mg 
base for the FFTF fuel supply. These facilities arc fully 
supported by hot-cell and material -analpis resources. 

EDUCATIONAL PROCRAM CONTACT 

C\«n Leth 

Westinghousc Hanford Company 
P.O. box 1970 
Rit^'and.WA 99352 
(50 376-5252 



Bcb Schemer and luthtr SucUty ol the Weitinohcust Htntord Company 
dttnonstrats tht ett^cts ol Iiquk) ai{ to stixtents o( th* MclouoMn hk<tM Scftooi 
in Pasco, Wntiinotofl. aa ptil of tta company'i owlrMch prognm 
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-VESTINGHOUSE HANFOAO 
COMPANY 
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ACT 


Argonn? Cominunity of Ttachcrs 




Amerv'*n Indian Science and En({jnMring Society 


ANL 


Argonnc National Laboratory 




Appalachian Rci{ional Commission 


ASTC 


Accfss to Science Teaching Careers 




Anierican Telephone & Telegraph Company 


ATOMb 


Adventures in Technolo{iy Ecj-'-als Options in 




Science 




Associated Western Universitie& 


BASTEC 


Bay Area Science and Technolo]t>' Education 




Collaboration 


BE<\MS 


Becoming Enthusiastic About Math and Science 




Bates Early Education Program 


BNL 


Brookhav^n Natioful Laboratory 


BPA 


Bonneville Povvtr Administration 


CCSN 


Community College of Southern Nevadla 


CDEP 


Cooperative DevelopnwntaJ Erwrgy Program 


CEBAF 


Continuous Electron Beam Accelerator Facilit)' 


CEHR 


Committee on Education and Human Resources 


CEPUI* 


Chemical Education for Public Understandii^ Program 


CERT 


Council of Energy Rewxirce Tribes 


CHROME 


Cooperating Hampton Roads Organizations for Minorities 




in Engineering 


CRESO 


Clinch River Environmental Studies Organization 


CSU 


California State University 


DEPTH 


Development of Environmental Education Programs by 




Teaclwrs and Hanford 




Department of Energy 


DOE/NV 


DOE Nevada Field Office 


DP 


Office of Defense Progranw 


EI) 


Office of EcoTwmic Impact and Diversity 


EE 


Office of Energy EffiderKy and Renewable Energy 


EC&G 


Edgerton Germeshausen and Crier 


EH 


Office of Environment, Safety and Health 


ElA 


Energy Information Administration 


EM 


Office of Environmental Restoration and Waste 




Management 


EMCOM 


Environmental Muiagement Career Opportunities for 




Minorities 


EMCORE 


Environmental Management Career Opportunities 




Research ExperierKC 


EMPAC 


Emironmental Martagement PrecoIIege Ana])-tical 




Chemistry 


EPA 


Environmental Protection Agency 
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EPSCoR 


Eypcrimcntal Program to Stimulate Compctitwe Ratarch 


KR 


Environmental Restoialion 


ER 


Office of Energy Resea- ch 


KRLE 


EwTft'-Relatcd Laboralor)' Equipment 


ERT 


EnvironmenUl Restoration Technology 


ESD 


Education Service District 


ESME 


Emeritus Soentists^ Mathcnutidans. and En^^neers 


ET 


Office of Science EAxation and Technical Infonnatiix^ 


FCCSET 


FedcraJ Coordinating Coundl for Science. Engineering. 




and Technolof^y 


FE 


Office of Fossil Ener^^' 


KEDIX 


Federal Information Exchanj«e 


KEMP 


Fcmald Enviroomcnlal Management Project 


FERMCO 


Fcmald Environmental Restoration Manattenient 




Corporation 


Fcmiibb 


Fermi National AccelciTitor Laboratory 


FFTF 


Fast Flux Test Facility 


FMEF 


Fuels and Materials Evaluation l'Vilit>' 


KrKdMail 


Free Educational Electronic Mail Networit 


KRF 


Faculty Research Participation 


F\SC 


Fort Valley State Colletie 


GEM 


Graduate Education for Minunties 


CcnRank 


National Genetic Sequence Data Bank 


CSRP 


Graduate Student Rocarch Participation 


iL\cr 


KLswiic Association of Colleges and Untversities 


MBCU 


Histoncally Black Colleges and Universities 


HEIJ* 


Hands-On Experimental I^ratory Program 


HOPES 


Helping Our Partners Enrich Science 


liOS 


Hands-On Science 


noso 


Hands-On Science Outreach 


HTML 


High Temperature Materials Laboratory 


Hl'GS 


Hampton University Graduate Studies 


IIS 


Inquiry mto Science and Engineenng 


IISME 


Industry Initiative for Science ar>d Math EducatKm 


INEl. 


Idaho National Engineenng Laboratory 


lU Unc 


INEL Query Une 


ITKI 


Inhalation Toxicology Research Institute 


JETS 


Junior Engineering Technical Society 


Lf\NL 


Los Alamos National Laboratory 


L»L 


Lawrence BerVckv Laboratory 


LESSON 


l^iwrcnce Uvcrmore National Laboratory Elementary 




School Science Study of Nature 


II-NL 


Lawrence Livcrmort National I.aboratOT>- 


M/\ERC 


Minority Access to EneTtty-Re|atcd Research Careers 
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MESA 


Mathematics. Enginecnng, and Scienc* .Achievement 


METC 


Morgantov^n Energy Tcchnolo©- Center 


Ml 


Minority Institutions 


MOUS 


Minority OnLine Information Scrvict 


MOl' 


Memorandum of Understanding 


MSEA 


Mathematics Science and Engineering Ag<nc>- 


MSEB 


Mathematical Sciences Education Board 


MSSSC 


Middle School Summer Science Camp 


.NJLTEC 


Minonty Undergraduate Training for Energy Related Careers 


N.AESP 


National Association of Elementar>- School Principals 


NASA 


National Aeronautics and Space Administration 


NE 


Office of Nuclear Enerjjy- 


.NEIC 


National Energy Information Center 


N-^P 


National Education Supercomputer Program 


NET 


Nuclear Energy Training 


NIPER 


NarionaJ Institute for Petroleum and Energ>- Research 


NOAHS 


New Oppononities in Animal Health Sciences 


NPEC 


National Physics Education Collaboration Program 


KPRC 


Saval Petroleum Reserves in California 


NPSC 


National Physical Science Consortium 


NREL 


National RencNs-able Energy Laboratory 


NSF 


National Science Fourtdation 


NTS 


N«r\^Test Site 


aMSI 


Oregon Museum of Science and Industry 


OREU 


Oak Ridge Electron Linear Accelerator 


OREN 


Oak Ridge Educational Netv^<ork 


ORISE 


Oak Ridge Ii«titutc for Science and Education 


ORNL 


Oak Ridge NaUonal Laboratory 


OLSI) 


Oakland Unified School District 


osm 


Office of Scientific and Technical Information 


PALS 


Partnerships at the Laboratory in Science 


PALS 


Principals for the Advancement of Leadership m Science 


PATH 


Prwding a Trusting liand 


PA^'BAC 


Partners and Youth Building A Commitment 


PAYS 


Practical .applications for Young ScierKe Jourmlists 


PBS 


Public Broadcasting Service 


PEEP 


Plant Engineenng Experience Program 


PETC 


Pittsburgli Energy Tcchnokjgy Center 


PETE 


Partnership for &ivironn>ental Technok)g>- Education 


PNL 


Paafic Northwest Laboratory 


PPPL 


Princeton Plasma Physics Laboratory 


PREP 


PreFreshman Enrichment Program 


PRETEP 


Preser\ice Teacher Enhancement Program 


PRJME 


Physical Sciences Reunited for inlermountain Educators 


PUP 


Professional Urkdergraduate Internship Program 
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REACTS 


Rediscovery Education ActKnti«s Create Tomorrow's Scientists 


RFP 


Rocky Flab Plant 


RICE 


Regis Institute of Chcmistr>' Education 


RW 


Office of Civilian Radioaclix'e Waste Management 


SAGE 


Summer of Applied Geophysical Experience 


SAH 


Sdcnce at Home 


S/\RA 


Sendee Academy Research Associates 


SCIAD 


Science Advisors 


SEABA 


Science Education Academy of the Bay Area 


SEED 


Summer Educational Experiences for the Disad^vitaged 


SEEK 


Student Emplovment Encoun^ Kids 


SEMY 


Summer Employment for Minority Youth 


SEP 


Summer Employment Program 


SERS 


Science and Engineering Research Semester 


SERVE 




S(URE 


Shared Research Equipment 


SIFT 


Summer Industrial Fellcwrship for Teachers 


SIPI 


Southwest Indian Polytechnic Institute 


SITE 


Students Investigating Today's Environment 


SLAC 


Stanford Linear Accelerator Center 


SMART 


Science and Mathematics Action for Revitalized Teaching 


SNL 


Sandia National Labor<'(orics 


SOS 


Science on Site 


SPR 


Strategic Petroleum Reserve: 


SRAP 


Student Research Apprenticeship Program 


SREL 


Savannah River Ecology Laboratory 


SRP 


Student Research Participation 


SRS 


Savannah Rwer Site 


SRTC 


Savannah River Technology Center 


SSJ 


Stale Systemic Initiativ-es 


SSC 


Superco ting Super Collider 


ST 


Office of Lw Science and Technology Advi«»r 


STEM 


Science, Technology, Environment and Me 


STEe 


Science and Technology' Education Program 


STEP 


Student Technoloj^' Experience Program 


STEP 


Summer Teacher Enrichment Program 


STEPS 


Successhil Teaming for Educational Partnershiiw in Scitnce 


SUMS 


Students Understanding Mathematics and Science 


SUR,\ 


Southeastern Universities Research Association 


SWOOPE 


Students Watching Over Our Planet Earth 


TAG 


Talented and Gifted 


TEEM 


Teachers Exploring Envirorunenlal Maiugcment 


TIE 


Technology in Education 


TIPS 


Teacher- ImproMement Programs 
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TOPS 


Teacher Opportunities to Promote Science 


TRAC 


Teacher Research /\ssociatc$ 


TREK 


Technology Reaching Elementir>' Kids 


UCIA 


University of California at Los Angeles 


UNLV 


UnK'ersity of Nevada at Us Vef[as 


IW 


University Research Instrumentation 


USDA 


United States Department of Agriculture 


IJSDOl 


United States Department of the 1 ntcrior 


WAPA 


Western Area P(n\xr Administration 


WERC 


Wasle-M«na^}cment Education and Research CorLVirtmm 


Wi 


Waste Management 


WNR 


Weapons Neutron Research 
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Breaking Thnn^ 

In this videotape, viewer? see three vwmen sdentisb who are 
nuking si^ifkant contributions to the scientific conununity. This 
program provides a strong motivating force encouraging young 
girls to continue their studies o( math and sdexKZ throu^xxit 
high school and ooilcgc. 

Contact 
Intclecom 

Intelligent Telecommunications 

Attention: Marfceting 

150 E. Colorado Blvd.. Suite 300 

Pasedena^CA 91105 

phone: (818) 796-7300 

fax: 1818)5774282 



OTHER 
DOE RELATED 
MATERIALS 



Encn^ EducatiQa Rnourccs, Ku/iupMtta 
Thxtwgh 12ili Gmk 

This publication is a list o{ generally available free or loH--cost 
energy-related educational materials for pnmaiy and secondary 
students and educators. 

Contact 

National Energy Information Center. EI-231 
Energy tnformatiun Administration 
Room IF-OW. Forrcstal Building 
IflOO Independence Avenue. SW. 
Washington. DC 20585 
phone: (202) 5S&^800 
TDD: (202)586-1181 



Energy Enviroomeat StmuUtor 

The Energy Environment Simulator >s a computerized softn-are 
Simulation of our energy resources, energy consumption, and 
cmironmcntal effects. 

Contact 

John Taber. Interim Director 

Associated Westem Universities Northw«est Division 

100 Sprout Road 

Richland. WA 99352-1643 

phone: (509) 375-3090 

Ux: (509) 375-5567 

14S 
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FUTURES and FUTURES' 

Vtdeocasscnes And teacher's guides with posters 

Contact 

To license off-air recording rights and purchase teacher's guides 
PBS Elementary/Secondary Service 
phone: (703) 739-5402 

To purchase videocassettes 
PBS Video 
1320 Braddock Place 
Alexandria. VA 22324-2698 
phone: (800)344-3337 
(ax; (703) 739-5269 



Living and Working in Spact: The Countdown Ha* Begun 

Videocassettes 

(Contact 
To order 

phone: (800) 344-3337 

For information 
phone: (213)965-8794 



Math... Who ?Mi It?! 

Videocassette 

Contact 

FASE Productions 
4801 Wikhire Boulevard, Suite 215 
Ijoc- Angeles, OA 90010 
for orders onb: (800)888-0600 
infonnaUon: (213)965-8794 



NatkMul Education Supercomputer Program 

A Cray " -waled X-MP at Lawrence LftTrnwre National Laboratoo' is 
used in u.u program to provide a nrteans of connecting students, 
teachers, and school systems to a powerful educationil and research 
experience. 

Contact 
SueWiebe 

phone: (310)423-9394 
electronic mail: swiebeOwrscgw 



146 



' OTHEft bOE RELAT€t) MATERiALS ' ' 



Brian Lindow 

phone: (510)294-5464 

electronic mail: lindowUdnenc^ 

National Education Supercomputer Progrxn 

P.O. Box 5509 

L-561 

UATcnce Uvermore National Labontory 
UvenTwcCA 94551 



NEWTON 

NEVSTON is an intemuiona] computer bulletin board system for 
teachers, students, and the general public operated by Argonne 
NaDonal Uboniory. 

Contact 

To access by dial up 
phone: (706) 2S2•«^41 
300-19200 Baud:N81 

To access by Internet, Telnet 
electronic mail: ncvvtoadep.anl.gcv 



Nodfawcst Womu ia Sdnoe 

This publication is a ro^ model guidebook and resource directory 
to be used by students, teachers, and parents which hifihtigjits 
scientific careers punued by women. 

Contact 

Associated Western Universities Northwest DKHsion 
100 Sprout Road 
Richland. WA 99352-1643 
Phone:(509)375-3090 
ftuc (509) 375-5567 



OREN 

OREN. the Oak Ridge Educatioml Network, ts a wide-area com- 
puter network cslaUishcd by Oak Rid^ National Laborator)- that 
provides electronic connnunication capabilities for educational 
purposes. 

Contact 

phone: (615) 576-9495 
electronic mail: woo^omLflov 
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Pithw^s to Excdkoce— A FttknJ Strategy for Sdenoe, 
Matfaetzutics, Eogbxcriiig, Ukd Tcchnoiog^r Educitioo 

This report identifies a unitiO' Federal strale^ and program for 
nuthermtks and science education invoMng 1 6 Federal agencies. 

Contact 

Federal Coordinating Council for Science, Engineenng. and 
Technok>g>' 

Committee on Education and Human Resources 
C O National Aeronautics and S{>ace Administrastion 
Education Division of Human Resources and Education 
300 E Street, S\V. 
Washington. DC 20S46 



Stindinl Modd of Funduncntal Partick* uid Intenctioiu 

ThcM educational matertaU pruvide teachers with methods for 
presenting up-to-date ideas on quarks and leptocu. 

Cont^ 

Science Kit & Boreal l^aboratorie: 
777 East Parli Dnw 
Tonavs-anda, NY 14150-6784 
phone: (716) 874-6020 



The New Bxplorm with BOI KurtU 
Videocassettes and teacher's guides 

Contact 

NASA CORE 

15181 Route 5S South 

Oberlin. OH 44074 

phone: 1216) 774-1051. ext. 293 

phone- (800)621-0660 
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